{?■ 


SIMULTANEOUS  TRANSMISStON-1 2-mc  video  band 


MIXED-HIGHS  TRANSMISSION-4. 2-mc  video  band 


DECEMBER- 1950 


The  I’TC  ty|«-  (>«Tmalloy  ilusl  toroiiii  are  idral  for  all  audio,  carrier  and  su|M-rsoi>ic 
aiiplirationa.  HyA  coiU  have  Q  over  100  at  5.0<»0  cycles. .  HQB  coils,  over  200  at  4,000 
cycles  HyC  coils,  y  over  200  at  110  KC  . . .  HQD  coils,  tj  over  200  at  60  KC  . .  HtjK  ( mini¬ 
ature)  coils,  tj  over  120  at  10  KC.  The  toroid  du.vt  core  provides  very  low  hum  |iicku|i... 
evcellent  stability  with  voltaife  chant(e  .  negliKible  inductance  change  with  temperature, 
etc  I’reciiion  adjusted  to  l''<  tolerance.  Hermetically  sealed. 
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ELECTRONIC  CONTROL  OF  HOME  HEATING,  by  John  M.  Wilsan .  .  *4 
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seal  components  hermetically 
speed  up  sub-assemblies 


Marion  portable, 
bench-type  induction 

soldering  unit  .... 

•  SMALL 

•  COMPACT 

•  ADAPTABLE 

•  EFFICIENT 

•  ECONOMICAL 

•  EASY-TO-USE 


A  PRODUCTION  TOOl  Th 


IS  anir  was  dcsigncJ  to  stmplifs  anJ  miprose 
both  the  qualitv  ani.1  quantity  of  production  of  many  different 
assemblies  in  the  electrom>.  and  electrical  fields  It  has  been  used 
siKsessfullv  for  mans  years  in  the  manufacture  of  Marion  her- 
metivalls  sealed  instruments  Assembly  applications  include 
magnet  assemblies,  relay  armatures,  Ctinnec tors,  capacitors  and 
iraiisf.irmer  cans  and  germanium  diode  assemblies,  alsc)  jewelry, 
watches,  toss,  automotise  parts,  household  fixtures,  etc 

HERMETICAUY  SEALED  COMPONENTS  Because  of  the  present  intense 
interest  in  hermetically  sealed  components,  Maru)n  offers  the 
benefit  of  Its  cx[x'rience  in  true  glass  tci  nutal  hermetic  sealing 
svith  the  Marion  Induction  Soldering  I'nii  and  Marion  metali/ed 
plaiinuiii  film  glass  .Marion  j'laiinum  film  base  glass  has  bc-en 
desclo|>ed  to  |xrniit  higher  sealing  tem[XTatures,  greater  thermal 
sIukIc  range  and  resoldering  if  necessary 

PROFIT  FROM  EXPERIENCE  Imestigate  now  Submit  sour  recjuiremeiits 
We  ssill  lx-  glad  to  suj'pls  samples  and  cjuotations  Ask  for 
bulletin  .Marion  I  ledrical  Instrument  (  ompany,  IDl  Canal  Street, 
Manchester,  N'evc  llampshire 
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Uiusual  combinations  of  characteristics 
required  in  today’s  critical  electronic  circuits 
demand  a  complete  range  of  resistor  types. 

Specializing  in  resistors,  IRC  makes  the 
widest  line  in  the  industry.  This  means 
ease  of  procurement— a  single  dependable 
source  of  supply  for  a//  your  resistance 
needs.  It  also  means  unbiased 
recommendations— no  substitution  of 
units  "just  as  good”.  IRC’s  complete  line 
of  products;  complete  research  and  testing 
facilities;  complete  network  of  licensees 
for  emergency  production— all  add 
up  to  complete  satisfaction  for  you. 


PRECISION  RESISTORS 


IK  frKhlM  Wrt  WwMtfs  oS*r  o  Am  boloK*  of 

ocCMTOcy  and  dopondobWlv  for  doto-Moronco 
oOpfcoAoni.  t»ton«Kofy  wad  by  loading  iratrv 
■nonl  makan,  Stay  oiical  bi  ovary  tignlAcant  eliaro<- 
lorWic.  Catalog  loAotln  l>>l. 

IK  CwkM  ftfCISTOtS  oomblno  occv 

racy  and  oconoiny  for  cloro  taloronca  opplcaliofa, 
wboro  carbon  coinpocitiani  or#  onwitabla  and 
wira-woond  procWora  too  oaporaiva.  Catalog 
loAatin  »-4. 


CONTROLS 


IK  Mattkltf  Nin  provlda  a  dopondobla  low- 
cotf  lolidio"  to  doM-tatoranco  rogidrowionH.  loMi 
Typo  BT  and  BW  Rnicton  oro  ovoilobla  In 
owMod  poby.  Catalog  BoBoWn  B>3. 

IK  SoaM  fntislN  Vpknwttr  MglHplin  or#  mB- 
oblo  and  dopondoblo  for  wa  ondor  Iho  nod 


HIGH  FREQUENCY  ond 
HIGH  POWER  RESISTORS 


IK  Typ*  nr  Niib  Frt^iiKy 

Inhttn  afford  itobty  wtth  lew 
Mtoronl  indactonca  and  copodty 
in  droiHi  hwoMnp  tfoop  wove 


Type  MV  Hi||i  Vitopt  iKhtan 

vtlHta  MCt  foniew  Mamanl  ro> 
Mlonca  cooling  In  koflcol  himi  on 
o  coromic  tabo  to  pre¥<do  o  con* 
dueling  polli  of  long,  offncMvo 
longHt.  Ilowllt  CxcopNonol  tie- 


POWER  RESISTORS 


IK  Fiud  ottf  AdpKtiU*  Ptwtf 

Wir*  WeMl4s  gi*o  boloncad  por- 
formonco  in  ovory  dioroctarMIc 
—ore  ovoUobla  In  o  full  rong*  of 
•iiot,  lypot  and  lorminali  for  oii- 
odlng,  fcaovy-duly  appKcaliont. 
Catolog  tudolin  C-2. 

IK  Typt  FIW  Flit  Wir*  W*wid 
Ifsiston  Mlin  rogulramanH  of 
high  wollag*  dinipaHon  in  Knilad 
(poco— may  b*  mountod  vorli- 
coHy  or  horiiontolly,  (ingly  or  in 
•lodd.  Catalog  tuHolin  C-l. 

IK  Typ*  MW  Wir*  WoMd  l*«stort 

effor  low  Inilial  ea*l,  lowar  mount¬ 
ing  cod,  lladbiRty  in  providing 
lopt,  ond  loving  In  ipoco  Com- 
plolaly  imulolad  ogointl  moiitur*. 
Colol^  lullalin  i-}. 

IK  Typ*  IP  W*t*r-C**l*d  l*sht*rt 

for  TV,  fM  and  Dialaciric  HaoNng 
AppRcolioni.  Coolod  inlarnally  by 
hi^  voloclly  itroom  of  wotari 
odiudoblo  to  local  wolor  prouur* 
and  power  dinipation  up  to  5 
K.WA.C.  Catalog  tullalin  F-2. 


roditoncg  vahrai.  Cato- 
log  MtoMn  G-l. 

IK  Typ*  MVX  Mi|li  (Hmk,  Hifll 

V*ltt|*  InMtn  m**l  rogulr*- 
m  manti  for  o  imoH  high 

rongo  unit  with  oiUol 
loodi.  Enginoorod  for 
high  veltog*  oppfcellem,  MVX 
hot  oncoplional  dobilly.  Catalog 
•ullolia  G-2. 


IK  Typ*  MPM  Hifll  Fr*f**flcy  l*titt*n  era  ndnlalur*  unlh 
milabl*  for  high  froquoncy  rocolvar  end  tlmHar  opptceHoni. 
Stobl*  roddort  wHh  low  inheronl  inductanca  and  capoeffy. 
•ody  only  H"  long.  Catalog  lullolln  *-l. 


Power  Rmiitort  •  Vohmeter  Muhiplwn 
*  boulatad  Competition  Retitlort  *  low 
Wottog*  Wire  Woundi  •  Volume 
Controb  *  Voilage  Dividert  *  Precition 
Wire  Woundi  *  Depotiled  Carbon 
Preciiton  *  Ultra-HP  and  High 
VoMage  Retiiton  •  Imutoled  Choliet 
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Another  Engineer’s  Problem  Solved 


SUBJECT; 

Plasticon  Capacitors,  Pulse 
Forming  Networks  and 
High  Voltage  Power  Sup¬ 
plies. 

PROBLEM: 

To  obtain  Capacitors, 
Pulse  Forming  Networks 
and  Power  Supplies  for  your 
specific  needs,  regardless 
of  how  intricate. 

SOLUTION; 

Send  your  specifications  to 
Condenser  Products  Com¬ 
pany  so  that  our  experi¬ 
enced  staff  of  engineers 
can  solve  your  problems. 


SOIUTIO'*  / 

'  i 

PROBLV 


For  the  past  nine  months,  we  have  been  running  advertisements  illus¬ 
trating  some  of  the  engineering  problems  which  we  have  solved.  Reprints 
ore  available  upon  request.  These  problems  are  listed  below; — 


No.  1-100  C  Miniature  Pulse  Forming  Networks 
No.  2-8000  Volt  Radar  Indicator  Power  Supply 
No.  3-Zero  Temperature  Coefficient  Capacitors 
No.  4-50,000  Volt  Power  Supply  (PS-50) 


No.  5— High  Voltage,  High  Power  RF  Capacitors 
No.  6- Ultra  High  Resistance  Capacitors 
No.  7-High  Power,  High  Temperature  RF  Capacitors 
No.  8-High  Temperature  “Computer”  Capacitors 


No.  9—400-2000  Cycle  Power  Factor  Correction  Capacitors 

May  we  offer  our  solutions  to  your  problems? 
Your  inquiries  will  receive  immediate  attention. 


(ypmpantf 
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"Designed  for  Application!' 


DELAY  LINES  and  NETWORKS 


The  James  Millen  Mfg  Co ,  Inc  ,  has  been  producing 
continuous  deloy  lines  and  lump  constant  delay  net¬ 
works  since  the  origination  of  the  demand  for  these  com¬ 
ponents  in  pulse  formation  and  other  circuits  requiring 
time  delay  The  most  modern  of  these  is  the  distributed 
constant  delay  line  designed  to  comply  with  the  most 
stringent  elecfricol  ond  mechanical  requirements  for 
military,  commercial  and  loboratory  equipment 


Millen  distributed  constant  line  is  ovoilable  as  bulk 
line  for  laboratory  use  and  in  either  flexible  or  metallic 
hermetically  sealed  units  odjusted  to  exoct  time  delay 
for  use  in  production  equipment.  Lump  constont  deloy 
networks  may  be  preferred  for  some  specialized  oppli- 
cations  and  can  be  furnished  in  open  or  hermetically 
scaled  construction  The  above  illustrates  several  typical 
lines  of  both  types  Our  engineers  are  availoble  to  assist 
you  in  your  delay  line  problems 


Millen  delays  lines  are  illustrated  and  described  in  our 
Laboratory  Equipment  catalogue,  a  copy  of  which  will  be  sent 
upon  request. 


.lAMKS  MILl.KN 


.VI  I' If.  I 

MAIN  <i|  I  H  t  .  C)  AM)  t  Al  lOKV 

•M  Al.liKN.  M  .-iKI  r.N  I  .S.  A 
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STANDARD  OF  THE  GREAT  RAq^l 


0  SHOWS 


available  with  FULL  TRACK  HEADS 


REVOLUTIONARY  ADVANCE  IN 
TAPE  RECORDING  EFFICIENCY 


•  At  7'A  inchts  per  second  Modtl  400  ploys 
music  essentially  flat  to  IS, 000  cpsi 

•  Half-track  record,  erase,  playback  at  15 
and  7'A  i.p.s.  Plays  back  full-track  recorded 
tope. 

•  Has  built-in  record  and  playback  ampli¬ 
fiers  as  well  as  a  4-inch  "VU"  meter. 

•  Fast  forward  and  rewind  require  but  90 
seconds  for  a  full  2400-foot  reel! 

•  Tape  cost  savings  of  4  to  1  over  any  15 
i.p.s.  single-track  recorder  of  comporable 
fidelityl 

FOe  Tht  Fiesi  TIME  IN  TAPE  tfCOeOINC  HIS- 
toer  .  .7',  pi  MAif  HACK  pfPFOev. 

ANCf  THAI  EQUALS  OR  EXCEEDS  OtOINARr  1  . 
p  I  FULL  TRACK  RECORDING'  A  full  1  3}  m.n 
cl  plov'ng  t  QH  o  etngU  74C0-foct 


Greatest  PORTABLE 

of  them  all! 


•  WEIGHT  APPROX.  62  POUNDS 

...  in  tingle  portable  cose 
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FOR  WINDING  COILS  IN  OUANTITY 
ACCURATELY  .  .  .  AUTOMATICALLY 
USE  UNIVERSAL  WINDING  MACHINES 


££50^4^ 


Non-iniuleled  spool-wound  coils.  Wmd  coils 
on  several  heads  at  once,  using  the  new  Universal 
102  High  Speed  Coil  Winder,  and  synchronize  out¬ 
put  on  the  basis  of  handling  time  per  coil. 

Each  head  is  individually  operated,  and  you 
can  so  schedule  the  winding  that  certain  heads 
will  be  producing  while  manual  operations  are 
performed  on  other  heads. 

With  a  maximum  speed  of  .SOOO  rpm,  the  High- 
Speed  102  IS  efficient  for  coils  having  up  to  1S,000 
turns.  Oil  seals  make  the  machine  oil-tight. 

Write  for  Bulletin  102  LM. 


lattice-type  coils  fo|-  television  and  radio  Wind 
#ne  to  four  coils  at  once  on  the  Universal  No.  84 
Coil  Winder,  with  (in  most  cases)  a  single  opera- 
goi  for  two  machines. 

Speeds  are  from  400  to  050  rpm.  and  a  counter 
OOntroI  provides  instant  automatic  stop  upon 
completion  of  coil. 

Quickly  adjustable  ‘  gainer"  mechanism,  which 
accurately  positions  wire  turns,  and  strap-type 
tensions  help  you  get  accurate,  uniform  winding. 
In-built  calibration  facilitates  change-over. 

Write  for  Bulletin  84  LM 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605  Providence  1,  R.  I. 


I 


i 


i 
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TORTURE  TESTS  PROVE  SWITCH  PERFORMANCE 


Turn  it  on.^^(^^Turn  it  off.  ^5^  Do  this  25,000  times  or  more  and 


^  you’ll  get  a  good  idea  of  the  terrific  punishment  Centralab 

•<Sl 

switches  must  be  able  to  withstand.  Day 


and  night,  skilled  CRL  engineers  ’'^■^^f^and  specially  designed  testing 

machines  put  Centralab  switches  j^^through  torture  tests  .. 


no  switch 


is  ever  asked  to  undergo  in  ordinary  operation.  What  does  this  mean 


to  you??j^  Just  this.  You  can  be  sure  that  Centralab  gives  you  the 

smooth  operation  ,  positive  indexing  and  accurate  positioning 

*  you  want  in  the  switches  you  buy.  What’s  more,  you  can  be  sure 


and  accurate  positioning 


i  you  want  in  the  switches  you  buy.  What’s  more,  you  can  be  sure 


will  continue  to  provide  these  advantages 


’  -  •  r-T  switches 


for  a  long,  long  time.  „ 


m 


ADVENTURES  IN  ELECTRONIC  DESIGN 


Constant  thctking  makes  sure  CRI.  switches 
fjive  you  dtsirahle  un.form  low  contact  re¬ 
sistance  Here  an  enfjineer  tests  resistance  by 
tunniny;  1  ampere  rhroush  contacts 


Accelerated  life  test  machine  rotatc-s  through 
fixed  number  of  positions  at  KHXl  cycles  per 
hour  .  .  proves  switch  springs,  clips  and 
c  ntacts  stand  up  under  long,  hard  use 


ResistarKe  of  switch  insulation  to  atmospheric 
change  is  tested  in  controlled  temperature 
and  humidity  chamber  Test  helps  aviiid 
breakdown  or  leakage 


Cen^il^  ^  DEVELOPMENTS  THAT  CAN  HELP  YOU^ 


DivitiM  af  GUIt-UNION  INC.  •  Milwaakta 


•1 


I 


1  ^  1  A  ■ 

j  I 

[•  1 

1\t\.  <  Rl  »  KIcvlium  Duty  Pi'wrr  arc  iiioilc  fu  m«i 

\<uit  iihli^ulual  ncoK  tingle,  t**'  ur  three  pole'  IK 

loiiiaii'  per  wetion  up  to  JO  'eitionv  pet  'halt  (  ontait' 
an.)  (olintor  tinii'  i>l  fom  'il'er,  m.iunttJ  on  (iraJe  I  ' 
''iiat.ti.  lortipoutuirJ  atul  protiutrJ  ri^ht  in  our  o«n  plant  .  . 
Kitliivl  up  hy  Jo  yiary  ol  letainK  manulaitur iny;  cxpeririKe 

I  lie'e  "'iIiIk-'  are  ile'ijtnt'l  for  R  F  or  j  amp  110  ll^  V  ap* 
plKalioii  Voltatie  hiealiJoiin  to  xround,  >00(1  V  KMS  00  cyilex 


Tlie  combination  of  ru>;/ir>l  con'truction  —  Coin  Mlver  contacting; 
number',  plu'  the  hijih  iii'ulation  re'i'tancc  of  Grade  !->  Steatite, 
riu'an'  trouble  free  perforrmance  in  x  ray,  lab-test  ecjuipment,  hi>;h 
'olta^e  transmitters  and  other  electronic  xear. 

For  top  performing  medium  duty  power  switches,  built  for  life  time 
cerMCe  —  in  standard  or  custom  built  models  —  asic  about  (J^I.s 
'  torture  tested  '  power  switch  line  Gur  engineers  will  be  glad  to 
assist  you 


2 


(tfijt  ^Up  t«>r«Ars)  tn 
(  R!  %  Nc'k  <  sh!.  Nprinii:  anJ 

I  4m  ltui<\  It  \itu 

Mi>aH«cJHr  ittu*n  I  tc 


Centralab's  decelopmenl  of  a  resolutionary,  new  SlrJe  Sutnh  sastly  facilitates  AM 
and  F.M  set  design'  Flat,  hoririHital  design  saves  valuable  space,  allows  short  leads, 
ccuivenient  location  to  coils,  tnluced  lea>i  inductances  tor  irureascsl  etficienv'y  in  low 
and  high  fres;uencies  (  RI  Slide  Switches  are  rugged  an. I  dependable 


'  * 

;>v?^  >Ji- 


2=»l 


V^  i^l  ^\!*'^|  I^‘>' » t=v^ 
J5r  ■iilf^'^v.''"^^- 


')- 

t=if^  ini^\  G 


^1%W>  r  ,  *  \  , ,  -:  ^  ( 


21  insulated  clips  per  sectiiin  assure  variety  of  switching  comhinatums  This  douhle- 
ssipe  style  switch  can  be  CRL  built  to  your  specifications.  Successfully  used  in  TV 
up  to  2lK)  megacycles  Ratings:  I  amp  at  6  v.  Stator  and  rirtot  highest  grade  lam¬ 
inated  phenolic  Clips  silver-plated  or  silver  alloy. 


CRL's  new  high  quality  Model  2 
RadiohmOmtrols  specifically  i'  ^  e-:  J 
for  TV,  radio,  igher  electronic  <  ,  .  (■>• 
ment.  laiwer  noise  level,  longer  I  le. 


For  by-pass  or  coupling  applications. 

Hi-Vo-Kaps  (10-20- JO  kv)  are  filter 

Ceramic  Trimmers  are  made  in  five 

check  C^ntralab  s  original  line  of  ce- 

J  and  by-pass  capacitors  combining  high 

A-r  basic  types  Full  capacity  change  with- 
■  P  in  180°  rotation  Spring  pressure 

■  P  ramie  disc  Hi  Kaps  Disc  Hi-Kaps 

■  voltage,  small  size  and  variety  of  ter- 

are  smaller  than  a  dime. 

^  minal  connections  to  fit  most  TV  needs. 

maintains  constant  rotor  balance. 

Centr.ilah's  ahose.  is  an  inte¬ 

gral  assembly  of  tube  v>ekt»s.  capaci¬ 
tors,  resistors  and  wiring  combined 
into  one  immature  amplifier  unit 


O'uplate  consists  of  plate  and  uid 
III  resistors,  plate  by-pass  and  coupling 
capacitors  Nfinimum  soldered  cori- 
■*  nections  speed  pnsluction. 


ThiS  is  the  new  fJtL  V’ettieal  Inte¬ 
grator  Netwnrk  used  in  TV  sets  Var¬ 
iations  of  this  Centralab  integrator 
plate  arc  available  on  special  order. 


I — 


-7.) 


.1  *' 


RfH 


Choose  From  This  List! 


C«ntralab  Printed  EUctronic  Circuits 

ihfct  JuU-  F  I  (  4nipiifkr 
(iMFiAtr  F  I  (  inirrst«i^r  cttuplin^  plate 
-V'miKAi  iNiii.HAron  t(tr  lA'  applKitiiin 
C  ^HAMK  Ft\ll  (  <»MKON|N|S  tuf  U^e  ID  li>^ 


nuhiiturr  rlcitriicui  cquipimnt 

41-J7 Mmuh  2  fniHiAir  f»»f  >mall  t>r  p4'rt4hlc  uf 

appluati*  ii% 

♦f ^ FrstMht^  (  (>i  HI  MS  '  >pcviali/rd  F  \  i.  inupUn^ 
plafi- 

4J-9  —  t  iiHiC  —  Fimtr»l  I  IcttrunK  <  iriuit  hiter 


Centrolab  Capacitors 
h<  li  M  I  Hi  K^hn  ijpati!»*f^  tiif  u^c  nhcfc 
trit>p<  laturr  <*>n)(Hiisation  ufiitnp«  ftaiit 
h<  l)l^4  MiK^rs  mmiaturt  itrainii.  h(  lapaMtors 
Hi  Vo  Kahn  hi^h  vi>l(at:t  vapaviton  tni  IV  appU 
(al,i>*n 

<  MNMK  1 1  Ht  I  NH  I  kimmiks  iic‘Nii;ncil  tor  lA' 
atki  VH)'  application 

<  iiiNMu  Imivmlks  (  Kl  trinuiur  latalo^ 


901  HiVoK  M'S  ijpisittirs  flit  T\'  applujtion  Kt 
|i>hiv  rs 

41- H  —  T(1  C.AHAClitms  —  temperature  iumpetisatin^  ijipaM- 

tnrs 

42-101  (  AHAriTOKS  —  hi^h-Miltaxe  lapacitors 

975  —  KT  Ml  Kaps  leiil  thru  lapasitois 

Cenfrolab  Switches 

953  — MiPf  Switch  —  applu-s  to  AM  anj  FM  suitelun^; 
ciriuits 

970  I  mil  Swnrii  —  slums  indexing;  lumbinations 
995  Roiakv  SwilCH  —  vheiiutu  appliiatii’n  .liaKrams 
722  —  Swnrii  (  sl  AHHt  —  laits  on  (  Rl.  S  lomplete  lint  of 
svs  Itches 

Centrolab  Controls 

42- 19  —  Miinn  1  Rspiiiiim  —  worhl's  smallest  coinmer 

daily  priKluccil  control 

42-*5  —  Moon  ;  Rmuiimm  —  <.Rl-s  new  line  of  '*t»"  diam 
controls  lot  TV  AM  KM 

Centrolab  Ceramics 

967  I  FKAstit  (  ApACiri'R  OiniCTRir.  Matfriais. 

720  <  IHAMK  (  AIMIK.  (  Rl.  steatite,  ceramic  prcslucts 


Look  to  CENTRALAB  in  1951!  First  111  iciiii|x>nci)l  research  that  itieans  lower  costs  tor  the  electronic 
iiiclustrs  It  you  ic  piaiiniii^  ness  ec|uipmcnt,  let  (  entralah  s  sales  and  eoftineerm^  sersice  ssork  with  \ou.  l  or 
coini'lete  inlormation  on  all  (  Kl  procUuts,  ^ct  in  touch  with  your  (  entralah  Rc|Hesentatise.  Or  write  direct. 


% 


IN 

TOROIDAL  COILS 
and  FILTERS 

OUR  PROBUM..  TODAY ! 


PMtMMT  ■  ITMJt  Ml  UMM 


We  do  not  lay  rlaim  to  any  special  powers  of  profnoati* 
ration,  but  we  ran  compare  ourselves  to  the  seasoned 
hunter  or  veteran  sailor  in  their  ability  to  sense  the 
way  the  wind  is  blowinfc.  Ky  maintaining  constant  vigil 
of  the  Horizon  in  our  Industry,  we  strive  to  be  well  pre¬ 
pared  to  meet  the  ever  changing  re<|uiremrnts  for  high 
quality  filters.  In  following  this  policy  we  have  been  able 
to  give  you  ‘  Yes  ’  or  ‘  .No  ’  answers  on  the  spot  to  your 
queries  of  *  is  this  practical  ’  or  ‘  ran  this  be  done?’  If  it 
'ran  be  done,  we  have  probably  tried  it.  If  it  cannot  be  done 
we  are  still  trying  to  do  it.  This  has  obviated  unnecessary 
expenditure  of  our  customers'  time  and  money,  and  has 
helped  expedite  the  development  of  new  equipment  by 
eliminating  the  several  blind  alley  s  that  ran  be  so  costly. 
In  these  times,  especially,  the  continued  application  of 
foresight,  ingenuity  and  new  ideas,  as  w  ell  as  the  constant 
expansion  of  production  facilities,  will  be  the  key  note  of 
our  *  Hurnell  Customer  Service.' 


Exclusive  Manufacturers  of 
Communications  Network  Components 


/iu/uteU  &  Co^fUfLOJ^ 

YONKERS  2.  NEW  YORK 
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The  OllMDIlt  TYPE  297 

Oscillograph-record  Camera 


^  You've  jual  advanced  the  film 
alter  making  an  exposure.That  starts 
the  Polaroid  Land  "packaged"  de¬ 
veloping  process  And  while  you'r* 
waiting  lor  its  completion  in  just  60 
seconds— you  can  start  the  next  ex 
fiosure  or  set  ol  exposures.  With  the 
Ty{H>  297.  once  you've  snapped  the 
shutter.  Its  sell-contained, GO-second. 
developing  process  lets  you  forget 


about  the  variables  of  the  darkroom. 

And  with  such  special  oscillo¬ 
graphic  features  as  simultaneous 
viewing  and  recording,  an  illumi 
nated  data  card,  sturdy  and  easily 
attached  mounting,  and  overall 
economy  ol  the  Polaroid  film,  Du 
MonI  has  added  even  greater  mean 
ing  to  this  excitingly  last  method  lor 
"printing"  the  oscillograph  image. 


IINS-Du  Mont  WolUBMk  1  l.t  ei  1  l.t. 
7)inm  co«t*d. 

SHUTTit  WolUluak  Alphas;  thult^r 
ot  I  3S.  I  M).  I  100  Tim* 
«nd  Oulb. 

VOCUS  ri««d  May  b*  ad}ual*4  lor  ap* 
ctal  oaciiloqraphic  work. 

WIITINO  iPUO  Writing  ratal  ol  3.5  in 
Miac.  hav*  baao  racordad  conaiaiantly  at 
12  000  aolta  accalarating  polaottal. 


rtINT  SIZI-3i4  «  4  >4  m.  ona.  two. 
Ihraa,  or  mora  aipoiurat  par  print. 

IMAOl  RIDUCTION  RATIO  2.25  1. 

RHTSICAl  SIZI  Lanqth.  14't  in  ;  haiqht. 
10  in.:  width.  0  in 


$3t5.00  with  I  2.1  l.ni 
$3SS.OO  wiih  1  19  Un> 


Wrif*  for  buUefin  on  photographic  fecTmiques. 


THE  DU  MONT  TYPE  296 

OfciMogroph-r^cord  Comoro 

I  Th*  3%  it  an  inaipnnatva 

oAcillograph  racord  cnmata  gtaatly 
impioaad  lor  ganaral  purpo«a  appii 
cation  wllh  any  atandard  5  inch  ca'.h 
oda  lay  oncillogtaph  It  mcoipoiataa 
a  compACl.  all  raatal.  35mro  camara. 
cahbiatad  ahuttai  and  a  htgh<]iiahty 
t  2  B.  75mm.  coatavi  Inna  which  in 
ctaaapa  ila  ca|>«bility  57%  ovat  tha 
Typa  271  A  which  il  auparandas  Con 
attuclion  la  iu«jya«l  and  durabla  cp- 
aiatlon  aimpla  and  loitlprocl  Tha 
T>  pa  296  waujha  only  4^3  lb* 

RIICI  $149  50 


. . .  with  the  camera  that  brings  a  new  speed  and 
efficiency  to  oscillograph-recording  techniques 


i 
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MANY  MANUFACTURERS  of 


ELECTRICAL  EQUIPMENT 


/  / 

^leueland 


arc  finding  our 


CLEVELITE*  and 


COSMALITE*  .  .  . 


spirally  laminated 


paper  base  phenolic 


tubing  meets  their 


most  exacting 


requirements. 


Available  in  diameters, 


wall  thicknesses  and 


lengths  to  meet  endless 


adaptations. 


are  the  first  choice  of  the  Radio  and  Television  Industries! 
For  example,  CLEVELITE*  is  the  proper  choice  for  Fly¬ 
back  and  ffigh  Voltage  Transformers. 

It  insures  perfect  satisfaction. 

Furthermore,  CLEVELITE*  high  dielectric  strength  .  .  . 
low  moisture  absorption  .  .  .  strength,  low  loss  and  good 
machineability  meet  widely  varied  requirements  and  give 
fine  performance. 

PROMPT  DELIVERIES  are  available  through  our  large 
production  capacity. 

Inquiries  invited  . . .  Samples  gladly  sent. 

^^CLEYELAMD  CONTAIMER^pi 

4201  OAtOIKTON  AVt.  CilVILAND  2,  OHIO  W 


riANTS  AND  SAIIS  OFFtCtS  cf  Pfywwuth.  Wbc .  Oimf*.  I 
AMASiVf  CHVIStOH  •!  CNv 
CANAOUN  KANTt  llw  Orrotud 


Whot  are  your  requiremenH? 


NEW  YOtK  AREA  It  T.  MUttAf,  6U  CENTRAL  AVI.  UST  0*ANCt  N  A 
NEW  EVGIAND  A.  V  PETTfOAE  W  &  CO .  FARMINGTON  AVt 

WEST  HAtTFOtD.  CONN. 

CANAEMb  WM  f  •AMONUOHTHinC.UnOArVTUtOTTARtO 
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Why  is  “dag”  Colloidal  Graphite  best 
for  CRT  Exterior  Wall  Coating? 


s 


I, 


/U  /•/  /)  S!M  t<  I  k'O  \f  t  IS 

kttf/t  */•  /<•  7  t  Iff.  h 

iarh  u  hut  mitu*  (HI  ■  art  k*tU  ,4H 
laofxfif//)  kltJ  f^(f  k}  .  tit  tn  iJt  •/ 

•  iijWffi  Utti  J.tK  fiV-l  Ihli 

fffilttti  tHt*t*rr-tne  atJ  ^rnittUti 
Jmk  \  tv  ■  .  (trying  9f  hrm^hmy: 


It’s  cheaper 
...Has  better  adhesion 
...Requires  no  baking 
...Resists  scratching 

dag'  Exl«rior  Coating  ii  a  lacquer  base  dispersion  of  micro¬ 
scopically  small  graphite  particles.  It  is  easily  applied  to  CRT 
surfocas  by  spraying,  and  dries  very  ropidly,  enabling  tubes  to  be 
handled  in  2  or  3  minutes.  Maximum  adhesion  is  obtained  by 
drying  at  room  temperature  for  24  hours,  or  by  forced  infra-red 
dryirsg  for  '  i  hour. 

'  Exterior  Coating  forms  a  smooth,  uniform,  conductive 

block  coating  on  any  type  gloss.  Its  adhesive  properties  ore  so  good 
thot  it  will  resist  scrotching  by  a  thumb  noil  or  soaking  in  water. 

Prominent  CRT  manufacturers  have  found  "dag"  colloidal 
grophite  dispersions  satisfactory  and  usually  cheoper  for  woll 
coatings  .  .  for  other  electronics  work.  too.  Let  Acheson  Colloids 
engineers  show  YOU  how  these  versatile  dispersions  can  solve  many 
and  varied  electronics  problems  Send  the  coupon  NOW  for 
more  informotion. 


ACHESON  COLLOIDS  CORPORATION 
Port  Huron,  Michigan 

Send  me  more  information  on 

dag  Exterior  Cootmg  for  Cothode  Ray  Tubes 
dag  Dispersion  -  194  for  Cobinet  Cootmg 
dag  "  Colloidal  Graphite  in  Electronics 

Nome 

Company  Name 
Address 

City  Zone  Slo*e 


ACHESON 

COLLOIDS 

CORPORATION 

Port  Huron. 
Michigan 

also... Acheson  Colloids  Ltd. 
London.  England 
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WIDE-RANGE.  DIRECT- 
READING  CAPACITOR  ANALYZER 


A  lat«)raU>ry-tyi)»-  Capat-itur  Ana¬ 
lyzer  nu*etinK  the  need  for  a  hitthly 
aiTurate,  wide-rantre,  direct-reading 
measurinK  instrument  capable  of  <le- 
termininij  the  essential  characteristics 
of  capacitors  has  l)een  announced  by 
the  Shallcross  Manufacturinir  Co. 
This  versatile  instrument  will  de¬ 
termine  capacitance  values  U-tweeri 
ornmf.  and  12,0<t0  mfd.;  in-~ulati  in 
resistance  from  1.1  to  IJnon  meir- 
ohms;  also  leaku;;e  current,  dieb-ctric 
strenttlh.  and  percentage  power  factor. 
.\  divided  panel  carry  inir  an  outline  of 
the  operating  instructions  makes  it 
readily  possible  to  u.-e  the  in-trumen‘. 
without  reference  to  an  instruction 
hook.  The  Shallcross  analyzer  oper¬ 
ates  on  11(1  volt,  tiO-cycle  alternatintr 
current.  Literature  trivini:  full  de¬ 
tails  will  irladly  1h-  sent  on  re<iuest  to 
the  Shallcross  .Manufacturing  Com¬ 
pany,  CollinKdale,  I’a. 


MULTI-PURPOSE 
TRANSMISSION  TEST  SET 


In  addition  to  nieasuriiii;  the  elec¬ 
trical  characteristics  of  tedephone 
lines  and  eipiipnient  the  new  Shall¬ 
cross  multi-pui'tiose  transmission  te-t 
set  may  !«•  used  for  etl'iciericy  tests  on 
liK-al  and  common  battery  telephone 
lines  and  sets,  carlxin  microphones, 
receivers,  and  magnetic  microphones. 
It  also  provides  a  fast,  etlicient  means 
of  testintr  capacitor-,  tjenerators.  rinir- 
ers,  insulation  resistance,  dials,  and  , 
continuity.  Key  switches  and  dial-' 

are  u.sed  to  select  and  control  the  te.-t 
circuits.  The  (•'.*:!  Transmission  Test  . 
Set  is  powered  by  external  batteries.  ' 
It  features  compact,  substantial  con¬ 
struction  atiil  IS  fully  portabb,  thus  i 
niakini;  it  nbal  for  either  liebl  or  j 
lalxiratory  use.  Metails  may  la-! 

otitaiiied  from  the  .''hallcross  Slanii-  ; 
fal•turin^:  Comiiany.  Collinirilab’.  , 

I’l’Miisylvaiii.a 


SIALLCBOSS  MATCHES  YOIR 

Precision  Resistor 
Requirements! 


..for.  real  dependabilil*  »« 

standard  industrial  uses 

„„  40  Sosao'l  OP.* 


\ 


.for  MIMIATUR!- 
atioh  programs 

5.  yeors.  Shallcrosr  has  led 
,e  woy  in  *he  production  o» 
dependoble  close- 
Vrcc.  high-rtobility  - 
i,tor»  in  miniotote  »iie»- 
„ondord  end  hetmetico  W 
.eoled  .yP«‘  ovoiloble. 


;..for  SPECIAL 
ASSEMBLIES 


Shollcrosi  regularly  produces 
hundreds  of  speciol  precision  re¬ 
sistor  types  including  precision 
power  resistors,  resistors  with 
oxiol  or  rodiol  leads  and  multi- 
unit  strip  resistors  (illustrated)  with 
either  inductive  or  non-inductive 
windings. 


...for  JAN 
EQUIPMENT 


ShalkroM  U  in  conttant  touch  with 
tho  lotost  military  procision  rotittor 
roquiromontf.  Tho  prosont  lino  In* 
cludof  13  typo*  dosignod  for  JAN 
choroctorisHc  "B”  and  4  typo*  for 
choroctorUtic  "A". 


for  HIGH-STABILITY 
applications 


oo" 


Mony  Shollctoss  AWto-Ohm 

,e»isfo.s  ore  ovo.loble  w.rn 

nronteed  tolerance  »o 
gooronteeo 


\ 

\ 


tolctoncei. 
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SHALLCROSS  MANUFACTURING  COMPANY 

COLLINGDALE,  FA. 
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OVER  75  TV  SET  MANUFACTURERS 
USE  "THE  STANDARD  TUNER" 


COIL  PRODUCTS  CO 


u  'mm 

TiTS«i*'i 


Pi 

im 

V  f 

■ 

j 

B 

■|| 

^H[ . 

; 

k  •  *  V  ^ 

2,000^000 

SARKES  TARZIAN  '(^!^vit>UL-K^»«UX  RECTIFIERS 

(RadiO/  Television  and  Electronics) 


rating 


.Acn^v-oce^ 

the  Sarices  Tarzian 


For  all  current  and  voltage  ranges 
Revolutionary  center  cooling  allows  complete 


scaling  against  humidity 

Small  si/e  and  light  weight  for  any  power 


Salt  spray  resistant  finish  on  request 


I  f|  inc.  nj  our  free  et/gitteering  sertice 

on  all  of  seleniiivt  rectifiers 

RECTIFIER  DIVISION  Dept.  H,  415  North  College  Avenue,  Bloomington,  Indiana 


DfCfmber.  1950  —  ELECTRONICS 


RESERVE  YOUR  COPY  OF  THIS 
MEW  RESEARCH  BULLETIN... HOWl 


it 

INAITTICAL  AfPUATVS 

•  Sp«€trom«t*rs 

•  Robotized  Polarographt, 

Tilratori  and  StiMt 

•  Continuoui  Gat  Analyzart 


lino  iiiiii|iii'  lllllll■llll  liiio  Ihtii  liiiilt  aroiiiiil  an  iin|Mirlant 
<'oin|>ilali)>n  ul  rrlV-rriiri-  ilala  xaliiaiili*  In  ri-st-arrli. 
<li'\<-lti|iint'nl  anil  cilnraliiinal  iiro^rainio.  It  ai>  a 

nniili-  to  till-  tliiiiioaniio  of  iniHliliration.o  of  tin*  l-.litironi K 
Poti-iitionirti-r  anil  ^rrat  nninlH-ro  of  IfroMii  IJrrtronir 
<  ioiniHiiirnt-  Vk  liirli  ilailx  an-  iiiakin;:  iin|iortanl  rontrilin- 


PIECISHM  UNIATOIT  INSTIUMENTS 

•  Sp«<ial  Indicalori  and  Racordart 

•  High  and  low  Tamparatura 

Radiation  Pyromalart 

•  High  Vacuum  Gaugat 

•  Prattura  and  Forca  Traniducart 

lESEMCN  APPUATBS  COMPONENTS 

•  Convartart,  AAolort  and  Ampliflart 


HMINNEaPOLISVV 

oiioyw€‘I  I 


BROWN  INSTRUMENTS 


I  ion«  to  -I'iriitilii  |iro(;ri-oo.  Ifi-  oiirr  to  orinl  for  mmif  ro|i\ 

toilax !  Minm  \i>iii  io-IIiim  yntii  Kki.i  i  \riiH  (!n..  In- 
iliisitinl  l>iii\ii>n.  1121,^  iiMn-  \\r..  I’liilaili-ljiliia  If,  I’a. 


Monk  tini  lo-lloNKt  »»:■  1  Kki.ii  «toh  (  .0. 

Iniliitli lilt  Ihiiinm, 

Matin-  \\r.,  l*titlHili*l|ihia  1 1.  I’a. 

t*i-iitli-ini*ii-. 

I’li-aM-  |iiil  lilt  iiaiiii-  nil  tniir  lot  fur  a  frrr  i-ii|iv 
Ilf  Ni*h  Iti-^arrli  |{iilli*liii  \ii.  1^-11, 


\ame _  . 

_ hti.' _ 

ii/i/fiNt - 
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MITCHELL-RANP 

Tk«  t«l«vlsion  industry  hod  a 

l^oblom  with  fly ‘back  tronsformors ...  oil  ovonoblo  wax 
trfod  and  th«y  just  couldn't  hold  up. 
to  dovolop  on  Impruq noting 
stand  tho  goff  and  producod 


^  ^  ^  _HIGH  MELTING  POINT 

R-4005  WAX 

FOR  INSULATING  AND  MOISTURE  PROOFING...  AND  THE  PROBLEM 
WITH  FLY  BACK  TRANSFORMERS  FOR  TELEVISION  USE  IS  NO  MORE! 

R  4005  for  impregnating  and  dip  coating  coils,  capacitors, 

■Mfwe  rOtMT  (SMei  liS/SM  t  features  high  melting  point,  tow  impregnating  viscasity,  good  electrical  properties, 

ceiS  now  («-ti _ tU/tttl  resistance  to  low  temperature  crazing,  good  transparency  and  good  adhesion. 

noitettom  R  4005  is  recommended  for  extreme  high  temperature  applications  on  parts  de- 

- M/IOO/iiO - *****  .1.1  signed  to  operate  up  to  105-1 10®C,  and  its  low  temperature  flexibility,  coupled 

- - ~  - -  with  its  low  degree  of  thermal  shrinkage,  make  P  4005  well  suited  for  units  that 

~  must  withstand  extreme  low  temperatures  down  to  minus  40®C.  Its  low  electrical 

"emKATtow  nwemnw  m/w?  loss  factor  recommends  R  4005  for  impregnating  special  high  quality  coils.  By 

********  — *Vttt _ R.t*  altering  wax  bath  temperatures  and  preheat  cycles  a  wide  latitude  of  single  dip 

-*****L*****I - - — I*!** coating  thicknesses  can  be  obtoined.  The  relatively  transparent  coatings  are  easily 

tOmMNMMIMTtatq  .  .  ...  .  .  ........ 

"wKKTMCWtwtTntt  I  through,  and  the  surfaces  obtained  are  semi-gloss  and  relatively  non-blocking. 

MUROwwMcna 

[•NllCItIC  CMHIAMT 


Write  for  your  laboratory  test  samples . free  upon  request. 


L-RAND  INSULATION  CO.  Ii 

TOtK  y.  M.  r 


i  *  RMiriM  IWf  0»  (Ml  MOWWCTS:  riMKUAS  VAiWISHfO  TUWNO.  TARt  AND  CIOTH  •  INSUIATIMO  RARtRS 
ANO  TWINtS  .  CAM!  (IlltMO  ANO  ROTHIAO  CO«AROUNOS  v  (ItCTlON  TAX  ANO  SRlICt  •  TRANSRORmC*  C0«A- 
ROUNDS  •  tlUaOlAS  SATUtATtO  SIKVINO  •  ASMSTOS  SlftVINC  ANO  TAX  •  VAtNISHCO  CAAkUIC  CIOTH  ANO 
TAX  «  MtCA  RlAX.'TARt.  RAXI.  CtOTH.  TIAINO  •  RtMtClAS  MAIOCD  UffVINO  •  COTTON  TARtS,  Wf MINOS  ANO 
SlItVINOS  •  IMRtfONATtO  varnish  TUStNC  •  INSUlATfD  VARNISNtS  OR  All  TTRfS  •  fXTRUDCO  RIASTIC  TURINO 
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tlMAC  4  IO*OA 
rowtK  TtmoDt 

tltCTRICAl 

FiUmtnt  ThOf  J»td  Tonqi*#" 

Vol*Aq* . 

Cu-f«n* 

Grid  Scf**"  Ampli(.c*'  on  FAttOf  (4>q  ) 
0,r«ct  ln*»r«l»ct'od«  («'«  1 

Grid  Fi4t«  (»  ttiou«  »i<r«»d.i'q. 

Input  ■  ■  * 

Output  ■  ’ 

audio  FUfOUfcNCY  fOWlR  AMFlIFItR 

AND  MODULATOR 

TYRICAL  OPERATION 

Cl««l  A»  (S.KUlOldAl  •A**.  '"O  tul>4>) 

D  C  Pl4'*  Yol*aq» 

DC  Sr<««"  Volnq*  - 

Mai  $.qoAl  D  C  PlAlA  CorfA"*  ■ 

FMtrt.vA  LOAd  PlAlA  to  PlA*# 

Drivina  Pow^r 

Mai  S  qAAl  PaaL  A  F  G'  d  VollAq# 

(pAt  tubtl 

Mai  S  qAAl  PIa'a  Po«At  Output 

PLATE  modulated  radio  frequency 

CIamC  TAHphoA*-CA".A'  Cor'd. tiOtlA 
TYPICAL  operation 

(FrAdArrciAI  b.lo-  lO  Mc  O-A  tub.) 

0  C  PlAt#  VoltAtTA 
D  C  S<tAAn  VoltAqA 
D  C  PlAtA  Currtr't 
Dr...nq  Po-Ar 
PlAtA  PO-At  Output 

radio  FREQUENCY  POWER  AMPLIFIER 
and  oscillator 
CUu  C  T*l#(J'4pKy 
TYPICAL  OPt«ATtON  p#f  tyb# 
(ff#qutnci*v  b*lo»  30  Me  ) 

0  C  PUt»  VoUaq# 

DC  S<r»#n  Voitaqn 
D  C  PU*«  Cu<'#"t 

Of  ^.nq  Pow*»  (rfPP'oi  I 

Ui*tul  Po-#'  Outp 


0  24  uutd 
27  2  uutd 
7  4  uutd 


SOOO  Voitt 
1000  Vein 
I  00  Ampt 
10  000  Otimt 
0  Watti 
I2S  Volts 

3100  Watts 

amplifier 


5S00  Volts 
MM  Volts 
400  Mj 
f  Watts 
2410  Watts 


4-WOO/i 

POWER 

TETRODE 


High-Power  Amplifier 
Oscillator,  Modulator 

Eimac  tetrode  type  ‘I  lOOOA  is  the  elec¬ 
tronic  workhorse  of  modern  communication 
systems  It  is  rated  at  1000  watts  of  plate 
dissipation  and  is  capable  of  efficient  opera¬ 
tion  well  into  the  vhf  region.  Like  other 
Eimac  tetrodes,  the  4  lOOOA  is  readily  100% 
plate  modulated 

At  lower  frequencies  power  gams  of  over 
200  can  be  expected  Below  30  Me  m  normal 
operation  1 5  watts  drive  is  sufficient  to  obtain 
output  power  m  excess  of  3000  watts  per  tube 

At  1  10  Me  in  FM  broadcast  service  a  pair 
of  these  heavy  duty  tubes  will  deliver  over 
5000  watts  of  useful  p>ower  output 

In  the  adjacent  column  are  highlighted 
typical  operation  data  in  more  specific  appli 
cations  Complete  characteristics  are  com 
piled  in  a  new  data  sheet  available  by 

writing  direct 

A  ^  lOOOA  IS  the  economical  vacuum  tube 
component  for  modern  transmitters  Initial 
cost  IS  low  tube  life  is  long,  consequently 
replacements  are  not  only  infrequent  but  also 
inexpensive  Consider  it  for  your  applications 

Price  $132  00 

EITEL-McCULLOUGH,  Inc. 

San  Bruno,  California 

Eipoif  AqAAli  FfAiAf  I  Maaiab  Ml  CIa,  Si  Sao  FrAucitco  CaI  Ioia  a 

Uust  oft  the  pross  .  , . 


NEW,  COMPLETE  ^-WOOA  DATA...FREE 


* 


f 

i 
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PMIILIPS  MFAOMuirtfn  M 
thi«  nr»  tnil  mtK!rrn  5  ftirc 
plane  •(  VCillimaniK.  <  onn  , 
«  her«  Affirruan  i«  in  wronii- 
rrpOftitKto  than  ever  lo  aup- 

Plv  the  groming  JemanU  ti*i 
hillipa  (aaienetf 


AMERICAN  SCREW  COMPANY 

^lanH  •*' 

WltilMANTIC.  CONN  •nrf  NOIIISTOWN  PA 

5tf  I  lUINOlS  ST.  S03  STfPHINSON  tlDO 
CNKA0O1I  OniOITl 
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SPECIFICATIONS 


CONTINUOUSLY  VARIABLC,  HIGH  POWER 
PULSES  OF  SUPERIOR  WAVE  FORM! 


PULSE  LENGTH 

Continuously  voriobi*.  0.07  to  10  Mtoc. 
Direct  reading  ponel  control. 

PULSE  AMPLITUDE 

50  V.  into  50  load.  Pos.  &  neg.  pulses. 
100  V.  open  circuit. 

AMPLITUDE  CONTROL: 

Continuous  control  throughout  range  50 
db  in  10  db  steps.  10  db  fine  ad|ustnient. 
ment. 


provide  a  virtually  distortion-free 
pulse.  A  low  internal  impedance 
(^0  ohms  or  less)  insures  a  pulse 
shape  virtually  independent  of  load. 
This  low  impedance  also  makes  it 
possible  to  Jelivcr  accurate  pulses 
at  A  distance  from  the  instrument, 
if  the  transmission  lines  are  cor¬ 
rectly  termiiuted. 

The  Model  212A's  repetition  rate 
IS  continuously  variable  from  to 
^,000  pps.  It  can  be  controlled 
internally,  or  from  an  external  syn¬ 
chronizing  source  Synchronizing 
pulses  are  available  from  the  in- 
The  pulse  length  is  continuously  strument  either  in  advance  of  or 
variable  from  0.07  /isec  to  10  Msec,  following  the  output  pulse.  An 

and  is  varied  by  a  direct  reading  amplifier-attenuator  output  system 

panel  control,  lixtremely  fast  rise  gives  a  low  source  impedance,  and 
and  decay  time,  together  with  free-  makes  possible  continuously  variable 
dom  from  ringing  or  overshoot  pulse  amplitude,  positive  or  negative. 

linrf  sptiifiialioHS  of  ihii  meu  -hp-  iHilrumiol  are  \hou  H  in  the  aUjoinitig  folamm. 
I  or  lomplete  Uetatli. . .  \ee  your  total  -hp-  reprt\enlatit  e . . .  or  u  rile  to  the  fattory. 


PUlSi  SHAPE 

Rite  and  decay  time  approi.  0.02 
(10%  to  90%  omplitude.) 

REPETITION  RATE 

50  ppt  to  5,0(X)  ppt  InternoMy  or  ester* 
nally  controlled. 

SYNC  IN 

Moy  be  triggered  by  pot.  or  neg.  puUe 
of  5  V.  ot  rotes  up  to  5.000  ppt. 

SYNC  OUT 

50  V.  into  200  lood.  Appros.  2  Mtec 
long.  Approi-  0.25  ptec  rite  time. 

PULSE  DELAY 

Main  pulte  deloyoble  0  to  100  Miec 
from  tync  output  puUe 

PULSE  ADVANCE 

Main  pulte  can  be  advonced  0  to  10 
Ptec  from  lync  output  pulte. 

POWER  SUPPLY 

110/220  v;  50/60  cpt. 


ACCURATE  PULSES  AT  END  OF 
LONG  TRANSMISSION  LINE 


HEWLETT-PACKARD  COMPANY 

2040A  Poge  Mill  Rood  •  Polo  Alto.  Catlfomia 

Export:  FRAZAR  A  HANSEN,  Ltd.,  301  Cloy  St.,  Son  Fronetteo, 
Colif.,  U.  S  A.  Office*:  New  York,  N  Y.  ond  Lot  Angelet,  Calif. 


Panel  10'/]''  high,  19**  wide  Depth  12' 


instruments 


Data  Subject  to  Change  Without  Notice 
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TYPICAL  1 

PULSE  INTO 

■  'll. 

MICROSECOND 

50  OHM  LOAD 

A  -U 

-o^  -w  A 

A*  0  02  iatec  rite  ond 
decoy  time  Mii^- 

1 

mum  overthool  ^ 

_ J 

B 

B*  50  wott  peok  pow¬ 
er.  (50  V  to  SO  li 
lood  > 

■ 

■ 

~  C«  Pulte  length  varia¬ 

ble  0  07  to  10  utoc 

»«CO«OS«  Tirp* 

,  ,  db^  o’ 

-  /v\n  cp-^  i  *  ^  .  7^A 

'•';i?Tto.i.~">"‘"* 


•  SplH>««(en4  (tafl  and  slop 


*  Pu*h>bwtton  opdfottew 


*  Istramaly  mttutmH  Nminp* 
with  •ynchroneut  caption 


*  Smooth  topa  runt— vto 
tapphira  guidot 


•  Automatic  tap#  lift  for  fotl 
"forwordt"  and  rowindt 


•  Microtwitch  “lopa-brooh'' 
control — no  tapo  tpilit,  tnorit 


*  Ramolo  control  of  all 
oporotiont 


*  Rack  or  contolo  mounting 


*  Rlug-in  ompliRort 


*  Intorlock  tytlom  for  vital 
controlt 


*  3  hoodt — [rato — Rocord- 
Ploybock 


I 


V 


r 


3 

P 


.1. 


PUSH-BUTTON  CONTROL  puH  lop*  recording 
focililiat  at  your  flngortipt. 


Hiffh-Fitisiify  Tape  RBConiBr 
^the  finest  money  sen  buy! 


i-his  is  the  world's 
foremost  professional 
tape  recorder,  the  one 
recorder  that  has  et  er\~ 

CsfiMI  UnH.  AvaUaki*  MM  • 

/wr/p— accurate  timing, 
low  wow  and  flutter,  plus  quick  starting.  All  operations 
are  push-button  controlled.  All  functions— including 
cueing— can  be  extended  to  remote  positions. 

Designed  for  applications  w  here  operating  Tl  ME 
and  RELIABILITY  are  prime  factors,  the  new  Type 
RT-llA  Recorder  offers  a  number  of  exclusive  features. 
Eor  example,  you  can  start  or  stop  the  tape  in  0.1  second. 
\'ou  can  jockey  the  tape  back  and  forth  for  cueing  w  ith- 
out  stopping.  You  can  rewind  a  standard  10V2-inch  reel 
in  one  minute! 

A  synchronous  capstan  makes  it  practical  to  hold 
recording  time  to  *2*/^  seconds  in  a  30-minute  run. 


And  with  synchronizing  equipment  .  .  .  for  which  pro¬ 
vision  is  made  .  .  .  timing  can  he  held  to  0.1  second  on 
any  length  program! 

Many  more  important  features,  too. 

Self-centering  "snap-on”  hub  adaptors  assure  perfect 
reel  alignment  with  either  RMA  »)r  NAB  reels.  A  com¬ 
plete  system  of  control  interlocking  virtually  eliminates 
the  possibility  t>f  accidentally  erasing  a  program  — makes 
it  impossible  to  snarl  or  "spill”  the  tape.  "Microsw  itch" 
control  stops  the  machine  if  the  tape  is  severed— applies 
reel  brakes  instantaneously.  I  he  tape  automatically  lifts 
free  and  clear  of  heads  during  fast  forward  runs  or  re¬ 
winds.  Tape  alignment  over  the  heads  is  held  precisely 
by  a  fltiating  casting.  Starting  wow  is  reduced  t«>  the 
vanishing  point. 

ID'  ALL  MEANS,  call  your  KC.A  Broadcast  Sales 
I'.ngineer  for  complete  details.  Or  mail  the  coupon. 


)  ICA  VKTOA  UmWA  Mffnal 


RCA  Engineering  PrixJuds. 

Department  36L, 

(Camden.  New  Jersey 

Send  me  more  information  (including  price  and  delivery)  on 
your  new  l)e  I.uxe  l  ape  Recorder,  Type  RT-1 1  A. 


NAMK 

AUDIO  mmoAOCMsr  mouiDtamur 
RADIO  CORPORA  TIOM  of  AMERICA  aodr t ss 


STATION  OR  FIRM 


CITY. 


..M  A  ll 


STANDARD  AC  SPECIFICATIONS 


5000 

10000 

15000 


VA  capacity 


Harmonic  Ditiortion  3%  max.  2%  max.  3%  max.  3%  max. 


Rogulation  accuracy 


95-130  VAC;  also  available  for  190-260  VAC 
tingle  phase  50-60  eyelet 


Adjustable  between  110-120;  220-240  in  230 
VAC  models 


Output  voltage 


range 


Down  to  0.7  P  F.  All  models  temperature 
compensated 


range 


NOTE  THREE  PHASE  AND  400  CYCLE  REGULATORS  ALSO  AVAIL 
ABLE  ALL  REGULATORS  CAN  BE  HERMETICALLY  SEALED. 


For  regulated  IX!  problems  investigate  Sorensen's 
line  of  Voltage  Reference  Standards. 

DC  Supplys.  and  NOBATRONS 


Wriir  for  ComfiUir  I  iirrjiure 


anti 

rxianiio  avi  •  ttxMroxo  conn. 

■iaiUCIIIflS  IF  tc  IIH  litlttlliv  II  INI  III  CTCLIS  l(tlllTtl  1C  fIVFI  SIIICFS  (KCttlRIC 
IIKIMIS  lllTtlF  lEFFIFICf  Sltllllll  CISTIM  HUT  IIUSFHHFIS  SIHIIIK  CIIC  lEICTHS 
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T  T  * 

4-  1  4 

economy.  It  offers  valuable  tips  and  sug¬ 
gestions  «)n  how  tt)  select  the  right  Taylor 
material  for  the  job.  It  shows  you  how  to 
machine  these  versatile  materials  .  . .  gives 
you  weights,  suggested  applications  .  .  . 
speiihcations. 


It’s  the  new  Taylor  Catalog  ...  -<8  fact- 
filled  pages  of  descriptive  and  engineering 
data  on  Vulcanized  I'ibre,  Phenol  Fibre 
and  Special  Laminates.  If  you  are  looking 
for  new  ways  and  means  to  improve  your 
product,  ami  suit  money  too,  here’s  an  idea 
source  guaranteed  to  spark  the  imagina¬ 
tion  and  give  you  a  hat  full  of  hints,  tips 
and  suggestions. 

In  this  new  Taylor  Catalog  you  will  find 
all  the  details  you  need  to  know  about 
electrical,  physical  and  chemical  proper¬ 
ties  of  sheets,  tubes  and  rods.  It  tells  you 
how  to  design,  plan,  and  buy  for  maxipium 


And  that’s  not  all!  There’s  a  lot  more 
information  as  well . ,  ,  tables,  diagrams 
and  technical  data  that  you'll  find  of 
constant  value. 


T  his  new  Taylor  Laminated  Plastics  Cata¬ 
log  should  be  in  your  files.  For  your  free 
copy,  just  fill  in  the  coupon  below  . . .  mail 
it  today  .  .  .  we’ll  do  the  rest! 


WIST  COAST  TACTOITi  lA  VIINI,  CAIIS. 


•TATA. 
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01RKT  RPM  READING  TACHOMETER 


i/r/i//  FREQUENCY  AND  TIME  MEASUREMENTS 
Nu/l/!  ACCURATELY. . .  CONVENIENTLY 

^  l-l 

MT  FUTN  IMT  H  UASMH 
^  fM  FUfI  VUH  W  TM  OTMI 

The  Univenal 
6-IN-ONE 

MEGACYCLE 

FREQUENCY-TIME  COUNTER 


Now.  tho  potter  Infttrumer^t  Cc^mpany  offers  eU  in-ono  Oi^uipment.  the  fea 
turott  heretofore  availahle  only  in  separate  counting  tyttems  Two  complete 
i<mnting  channel«.  a  100  kc  iryttal  oaciIUtor  time  base  and  unique  gatiriK 
circuits  are  combined  to  provide  the  new  KKK(^l^ENCY-TIME  COUNTER 


by 


FREQUENCY  MEASUREMENTS 

0  to  1  me  ronge  by  counting  cycles  per  pre  selected  time  or  by 
meosuring  time  per  pre-selected  count  Accuracy  0.001  */•  minimum. 

TIME  INTERVAL  MEASUREMENTS 

0  to  10  seconds  •  1 0  micro  seconds. 

FREQUENCY  RATIO  MEASUREMENTS 

Ratio  of  two  external  frequencies  can  be  measured. 

SECONDARY  FREQUENCY  STANDARD 

100  kc  crystal  oscillator  with  divided  frequencies  available  at  10, 

1  kc  and  1 00,  1 0,  1  cps. 

TOTALIZING  COUNTER 

Six  decades,  pulses  0  to  1  me,  sine  wave  1  0  cps  to  1  me. 

DIREa  RPM  READING  TACHOMETER 

Through  the  use  of  on  external  60  count  per  revolution  photoelectric 
disc  generator  on  accuracy  of  •  1  rpm  is  obtained. 

FEATURES 

12 


W)OI  FaiQUINCY  aANCi  Pulses  0  to  1  meK-tevcIe 
sine  w.ives  from  10  cps  to  I  me 
IXTIIMilT  HIGH  ACCURACY  0  00 1 ''c  from  0  to  1 
meK.ifvi  le 

viRtATiliTY  Fresjuencs  me.i'-urements,  time  inter 
sals.  (re«|urncy  latios.  high  spe»“tl  countinn;.  rpm 
measurements,  ami  a  ses'onilars  frrHiuency  standatil 
—  all  in  one  instrument 

RAI*I0  MIASURIMINT  No  adjustments  or  interpi'la- 
tions  onls  a  few  sei'onils  for  a  complete 
measurement 

DIRICT  OiCiMAl  RIAOINC  — Frequency  or  time  dis- 
plavesf  on  si»  Potter  Counter  Decades  usinj}  the 
I  2  4  H  large  nes’n  glow  lamp  decimal  imficatu'n. 
Readable  even  under  high  ambient  illumination 


AUTOMATIC  OR  MANUAL  RICYCIINC — The  Counter 
will  retain  the  measurement  until  reset  or  will 
autom.itically  recycle  after  displaying  the  measure¬ 
ment  for  a  selected  time. 

NO  ADJUiTMINT — St.ible  decade  counter  frequency 
disuieis,  rather  than  multivibrators  are  used  to 
est.iblish  the  precise  time  base. 

DIRINOARil  The  exclusive  four-lamp  Potter  dec- 
•  ides  provide  a  direct  on-off  indication  of  the 
counter  stages  without  the  complexity  and  unreli¬ 
ability  of  .1  readout  m.itrix  An  assi»ciatetl  glow 
lamp  for  each  tube  in  the  counting  and  dividing 
circuits  simplifies  tube  servicing. 

RIRMANfNT  RICORO  Other  versions  of  the  Fre¬ 
quency  Time  Counter  can  be  supplied  with  high 
speetl  recording  devices 


POTTER  INSTRUMENT  COMPANY 

INC  ORRORATfD 

ns  CUTTER  MILL  RD.,  GREAT  NECK,  NEW  YORK 
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PROBLEMS? 

— let  experienced 
OHMITE  engineers 
solve  them 
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1.  CERAMIC  CONSTRUCTION  |>ii>\i<l<'-  iDit))!  iti-iil.itiiiii. 

iin.illi  I  !•  it  l(\  .in  III,:  t  iiiil.H  I-  .111(1  nil  (  ll.llll•Ml  .in  i  ii- 
linK  I  III  lii-i  i|  .Hill  |initiilii|  iMijil  Im  Mmli  I  llli. 

2.  EXTREMEIY  COMPACT,  m  l  li.m  m.im  in  J.  I  Uin  m  I.I|.-. 
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3  SIIVER-TO-SIIVER  CONTACTS,  im  In.li  iIiiuh.iI  ...n  / 

*lii4ft\ilv.  li.ivt  Imu  -iiil.nt  i4«i-t.tiiit  .iinl  4  liiiiili.iti' 

4  4>lll.l4  t  III.IIIII4  II.III4  ( 

4.  SEIF  CIEANING  ROTOR  CONTACT,  -iijnu  ini.inli  d. 

.1--111111;:  |i(ili(l  -i.iliii-  .iinl  |ii  iiilin  III  "  •lii.'lil  iiililiiii;! 
mill  lull  llll  I  «  I  I  \  ii|ii'l  .it  lull  ,• 

5.  "SIOW-BREAK"  MECHANISM . . .  itm^  .1  ,1.1. him 
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HES 


ssa 


in  our  reception  room 


How  arr  >our  rlianreti  of  (crttiii}'  an  or<i«*r  of  karp-liuilt  raliinetH 
or  liouKiiifCN  ilayit? 

Thry’rr  ^oo<i  —  {larliriilarN  if  llir  work  in  part  «»f  a  defrnw 
rontrai't. 

U  hilp  both  military  and  ri\ilian  riiMtoinrrit  arr  knorkin);  at 
our  door  drfpnop  production  inuHt  hr  ftivpn  top  priority. 

Actually,  inoKt  of  the  cahiiictit  or  rncloiturpit  wr  make  arr  com* 
poncntu  of  equipment  ei|ually  useful  in  peace  or  war.  Today  a 
majority  of  our  regular  cuotomerR  are  xiniply  orderinjz  the  Hame 
thintcR  they  normally  buy,  hut  in  greater  volume. 

To  cuRtomerR  wIiorp  productR  are  not  related  to  defemte  iieedR, 
we  pledfce  our  utmoRt  cooperation,  Rerving  them  to  the  full 
extent  of  our  ability  ...  in  the  face  of  the  Rhorta^PR  and  rpRtric- 
tion»  that  limit  all  of  ur. 


21S  ti3rd  Streri  •  Brooklyn  20,  N.  V. 

SrCCIAllSTS  IN  FABRICATING  SHEET  METAl  FOR  INDUSTRY 
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nVA  buys  Collins  vhf  transmitters 
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IN  RADIO  COMMUNICATIONS,  IT'S 


for  its  entire  Martin  4-0-4  fleet 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 

II  Watt  41ii4  Straal.  NIW  TOBK  It  77  Watt  diva  Avanua,  tURtANK 


Hy  it>  purchase  of  40  Martin  4-0  4's,  which  will  begin  tit  go  into 
domestic  sersice  next  spring,  T  rans  W  orld  Airlines  follows  its  tradi¬ 
tionally  sigorous  course  of  progress. 

Alsit  reflecting  TW’A's  |tolicv  of  prosiding  the  most  efficient  air 
transportation  that  modern  facilities  jsermit.  is  the  fact  that  the 
radio  complement  i)f  esers  one  of  the  new  4  (i-4's  will  include  a 
(  ollins  I  ■'I. -2  shf  transmitter. 

T'W'A  engineers  made  a  careful  studs  of  asailahle  shf  transmitting 
ecjuipment.  I  hes  knew  that  shf  communication  is  line-of-sight  com¬ 
munication,  noise-free  within  its  range,  hut  not  applicable  oser  great 
distances.  T  hey  chose  the  1-1-2  l.irgcTs  hec.iuse  it  had  the  best  si/e- 
weight  to  power  ratio. 

TTie  l'^I.-2,  small  enough  to  be  housed  in  a  standard  >  VA T'R  size 
case,  weighs  only  1';  |sounds.  ^’et  it  has  a  posser  output  of  eight 
watts  or  better  into  a  S2-ohm  load,  thus  assuring  that  transmissions 
will  be  receised  and  acknowledged  at  the  busiest  air  terminals. 

In  addition,  it  prosides  fingertip  remote  frecjuency  control  of  all 
IHO  channels  resersed  for  aircraft  communication  in  the  shf  band. 
T  he  ^14^^l  remote  control  unit  can  be  located  whereser  it  is  most 
consenient. 

All  airline  o|seraiions  and  communications  |H‘ople  should  be  fully 
informed  about  this  highls  descTo|ied  transmitter.  A  descriptise 
bulletin  will  be  sent  sou  on  rec^uest. 


'll 


•  Speed  your  electrical-product  shipments  dM  at  low  cost  between  major  U.S.  cities 


already  widely  used  by  expt*rien<.-<>d  shipiiers 
throughout  the  world.  This  dependable  aerviee 
with  it.s  ini-n‘a8»*d  facilities  enables  you  to  sijve 
transit  time  .  .  .  save  money  .  .  .  save  work  .  .  . 
b«*at  competition  .  .  .  meet  deadlines  .  .  .  incrt>ase 
turnover  . . .  increase  sales. 

KememU*r— it’s  gotxl  husin(‘ss  today  (and 
every  day)  t«i  sis-chI  your  large  or  small  ahi|>- 
ments  via  TWA.  Phone  nearest  office  for  prompt 
pickup  .  .  .  raU*s  .  .  .  information.  WriU;  today 
for  fnv  Air  Fn-ight  folder.  Addn^ss:  t'argo 
Sal»*s  Maiwger,  TW.A,  fiO  Fast  42nd  Stn<et,  New 
York  17.  N.Y. 


Practically  anything  you  want  to  ship  .  .  .  and 
t«)  almost  anywh»‘re  you  want  to  ship  it  .  .  .  can 
now  go  fa.sU-r,  more  economically  and  more  easily 
via  TWA’s  n«‘W  (U-et  of  giant,  4-engine  All-('art((> 
plain's  .  .  .  TWA  “Sky  Mercliants.” 

TWA’s  “Sky  Merchants"  offer  a  new  daily 
servici'  to  and  from  the  principal  commercial  and 
indu.strial  markefs  throughout  the  U.S.  Direct 
flights,  with  coninH-tions  siTving  more  than  60 
cith*s.  Fast,  daily  si'rviii’  coast  to  coast  .  .  .  over¬ 
night  ls'twe<*n  most  tsiints. 

TWA’s  new  All-Cargti  "Sky  Merchant”  fl»*et 
greatly  expands  TW.A’s  air  freight  serviiv  ,  .  , 


TYPICAL 
LOW  TWA 
AIR  CARGO 
RATES 


ritAMS  WORLD  AIRIINIS 

All  TWA  Flights  carry  Air  Mail  and  Air  Cargo 
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COMMODITY 

RATt  PCR  IM  US. 
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PhiUdtIphia 

Chicago 

Radios  and  parts 

»b  33 

IndKnapolt) 

PitUbuigh 

Tal^ivon  >tts 

4  46 

PhitadfIphia 

Chicago 

Etactnial.  (Itc 
tronic  marchandi^a 

&33 

Indianapolis 

San  Eranciscp 

Rtcordings  Radio 
traoKfiption^ 

71  46 

Voik 

(Nf«arh) 

Kansas  City 

Ttl  &  T»l  inttru 
m«nt%.  Parts 
Supplit^ 

10  3* 

Chicafo 

Pittsburgh 

MKhinat. 

Machina  parts 

4  24 

IS  USED  IN  THIS  HIGH-FREQUENCY  FUNCTION  SWITCH 

MADE  BY  GRIGSBY-ALLISON  COMPANY 


Fiir  lhi«  f<iiir-HN>  fiiinlioii  aiMitili,  mIimIi  nrlnt*  \M, 
hM  ,  nr  r\,  •  Milton  h4«i  lt»  jii 

iiiMtilnliti^  iiiMtrri4l  nliirli  Hoiihl  jiiinrh  rr^iliU  into 
iiilfM.ilr  It  I144I  to  liit:li  impart  Htrrn^th 

Ml  tiiJit  m«‘tal  I  ntakril  li>  a  '•p«‘<'ial  iiirtlioil,  ««oiiM 

Hot  looiirii.  l-iiialU.  Iiri  au«>r  of  tlir  frr«pi<*iH‘ir<» 

iii\iiUr<|.  rxrrlirnt  rlntihal  pn»pritir»  urir*  nmiril  in 
tlir  iiMlrnai  r\rii  after  «ainlin^  t«i  rloMe  tolrramr**. 

IN''!  1(1  ►K  r-72'»  tian  jiihI  the  ri^ilit  I'omliinattoii  of 
|»ro|M  rtirii  t«i  iiiret  thrne  re«|uimtif*nt«.  h  tpialh  ini|H»r< 


INSUROK 


lominattd  and  Moldtd  Plostks 


tdiit,  (irig«l>v- \lli«<>n  Ptisinrerx  ran  <lt‘|>rn<!  on  tlirnr 
|iri>|M-rtifd  mnaiiiiii<:  iiiiiforiii  from  Klii|>iii)'iit  to  ohipmrnt. 

In  linn<lrr<U  of  similar  a|>|)li<'ations,  laminatril  ami 
iiiolilrtl  IN>I  |{(  IK  arr  «ol\  in;:  ilinirnit 
proliIrniH  for  inilii<tr\.  Invrsti::atr 
IN'S!  |{t  tK  for  »onr  |iriMlui  l,  liKlav.  / 


Write  for 

Descriptive  Data  Sheet. 


^Jt^c  RICHARDSON  COMPANY 


FOUNOID  ItSI— lOCKlANO.  OHIO 


2797  Lake  St.,  Melrose  Park,  Illinois  (Chicago  Dittrici) 


iaiii  •Midi  diMitki  •  iiTioit  •  iiDuatrotii  •  lociuii.  omo  •  miatuid  •  iig«i*i(K.  1  1.  •  ii(«  toh  •  rNiuiEimu  •  lOCNCiTli  •  SI.  itiH 
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SrtCIFICATIONS 


Thi<  cquipmcni  is  an  cxclusise  Haven  development. 
It  IS  a  moderately  prucd  attenuator  iniorp«>rated  in  an 
KF  Attenuation  Box  to  insert  aviurate  losses  from  !).(;. 
to  ZZS  MC  Ihe  unit  has  many  applications  nher*  attenua¬ 
tion  of  L’lfF  IS  desired,  since  it  can  he  utilized  as  an 
all-purpose  laboratory  and  test  instrument. 


ZERO  INSERTION  LOSS  OVER  ENTIRE  FREQUENCY  RANCE. 

FREQUENCY  RANCE:  Zere  to  22S  MC. 

IMPEDANCE  ACCURACY:  Within  ±S%  over  frequency 
range. 

ATTENUATION  ACCURACY;  ±S%  ever  Frequency  range. 

CONNECTORS:  Receptacles  are  supplied.  Cable  plugs, 
if  required,  will  be  supplied  at  a  slight  additienal 
cest.  When  ordering,  specify  which  type  connecter  is 
desired  either  Series  “INC"  IUC-1SS/UI  or  Series 
■N  "  lUC-SR/UI. 

CIRCUIT;  Constant  input  and  output  impedance  (un¬ 
balanced!.  Zero  initial  loss. 

RESISTOR  ACCURACY  ±  2  %  at  D  C. 


or  many  years  Daven  has  beeen  known 
for  the  quality  of  its  attenuators.  And.  although 
Daven  production  has  grown  to  include  a  wide 
variety  of  instruments  for  the  electronics  in¬ 
dustry.  the  development  of  its  attenuators  has 
grown  apace.  Much  of  the  testing  equipment 
used  bv  Daven  to  guide  them  in  the  manufactur¬ 
ing  of  attenuators  has  been  developed  by 
Daven's  own  engineering  specialists.  As  a  result. 
Daven  attenuators  have  become  the  standard  of 
the  industry,  by  which  all  other  similar  equip¬ 
ment  is  measured.  Shown  and  described  here 
are  two  of  the  newest  units  that  are  typical  of 
the  vast  Daven  line  of  attenuators.  Your  inquiry 
for  specific  information  to  apply  to  your  own 
particular  problems  is  invited.  Let  Daven 
furnish  you  with  completely  detailed  catalog 
data. 


Carrier  Frequency  Decade  Attenuator 


Ihiv  cc|uipmen(  is  pariicularly  appliiahic  lo  rxiremcly 
accurate  mrasurcmeniv  from  l).(..  to  ZIH)  kc.  and  can  he 
used  up  III  the  lower  radio  frequencies.  Ihe  Decade  t)pe 
switches  nuke  the  box  convenient  to  use.  In  addition,  there 
arc  switch  stops  which  prevent  return  from  full  to  zero 
attenuation  when  making  ad)usimenis.  A  total  of  IIU  Dh. 
IS  available  in  I.U  l)b.  steps,  or  111  Db.  is  available  in 
U.l  Db.  steps.  Both  of  these  tv|>es  may  be  obtained  in 
cither  a  balanced  FI  or  an  unbalanced  T  network. 


ACCURACY:  Each  individual  rutitloc  it  adjuilud  within 
^  0.2S%  el  ilt  correct  value.  The  error  in  attenuation 
It  leit  than  ±  I  %  of  the  indicated  value,  provided 
the  output  it  matched  by  a  pure  retittance. 

FREQUENCY  ERROR:  At  frequenciet  below  200  kc.,  the 
totai  error  in  attenuation  will  net  be  greater  than 
'  I  %  el  the  indicated  value. 


191  CENTRAL  AVENUE 
NEWARK  4.  N.  |. 


SMALLER  THAN 
ANY  OTHER 
DUAL  TYPE 


I  THE  LITTLE  INDIAN  SAYS:  | 


I'lu*  lU'W  SjiiiKaino  I'yiH*  KM  “AILHOW- 
HK.M)"  luliular  eUvtroIvtic  capacitor  is 
«*4|Uip|i«><i  witl>  flcxihU*.  insulated  wire  leads 
and  stud  terminals  to  make  installation 
iMHier  hy  eliminating  the  problem  of  croswsl 
Wirt'S  and  the  net>d  for  insulating  sleevt*s. 
Siinuamo  Arrowheads  are  much  smaller 
than  wax  end  tilled  ty|)eH  with  insulated 
leads  smaller  than  any  other  type  leith 
dual  lends! 

'I'hese  capacitors  are  houseil  in  round  alumi¬ 


num  containers  which  are  encasetl  in  heavy 
insulating  sleeves  with  mounting  strap 
attachtsl,  and  they  art*  es|x*cially  dt*8ign<*d 
for  the  rugged  television  requirements 
where  HT)®  ('  operating  temix*ratures  are 
encountered. 

•A  trial  of  tht>se  new  dry  eltx  trolytic  capaci¬ 
tors  will  convince  you.  Stx*  your  -lobber,  or 
write  for  ('atalog  No.  HtK).  which  gives  full 
information  on  the  .Arrowhead  and  the  rest 
of  the  Sangamo  Trilx*. 
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eXTKA /iei/ASfdJTy 


G*E  transmitting  tubes  have  it!  So . . .  Mr.  Manu¬ 
facturer  . . .  specify  General  Electric,  to  design 
max  dependabiiity  into  your  radio  equipment! 

Hfre  arc  luhi-s  bi-ittr-built  by  G.E.  for  belter  performance!  Each 
has  that  something  extra  in  design,  in  manufacture,  which  means  real 
dependability  w  hen  the  chips  are  down  and  your  equipment  is  work¬ 
ing  peak-load  and  full-time. 

Ct.S6S6  .  .  ,li's  a  new  nine-pin  miniature  that  does  the  work  of  a 
6AQ5  or  6ARS— does  it  consistently,  because  fier^/wArgeis  50  hours' 
service  at  the  factory  under  Class  A  conditions,  with  frequent  samples 
also  being  selected  for  lull  life  tests,  ^'ou  can  bank  on  the  GI.-5686! 

GL-807  .  .  .The  (i  E  grid  construition  is  substantial  and  strong — 
will  stand  up  under  punishment.  .Moreover,  special  G-E  development 
work  in  metals  and  other  substances  gives  this  tube  premium  quality 
from  cap-terminal  through  to  base-pins. 

CL.t13  .  .  ..Superior  (i-E  internal  shielding,  in  the  form  of  a  large 
ground-plane  barrier,  gives  ample  protection  against  feedback — cuts 
down  sharply  on  the  need  to  neutralize.  Improved  design  joins  with 
precision  Ci-E  manufacture  to  offer  you  the  leading  beam  power  tube 
in  Its  class. 

VX'hy  not  ensure  your  new  transmitter’s  performance  by  choosing 
these  and  other  G-F  tubes  your  customers  can  count  on,  day-in  and 
day -out.'  |ust  write  for  data  sheets  that  give  all  ratings,  in  all  classes 
of  service.  Or  better,  ask  for  the  help  of  expert  Ci-E  tube  engineers, 
who  will  be  glad  to  consult  with  you  personally  on  applications. 
Address  lUitroiiniOtptirlnuut,  (ivHtral  I'ltttricCo.,  Sthturitudy^,  S.  F', 
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GENERAL 


ELECTRIC 

•  •O-iT 


TVI»ICAL  CI»IRAriON,  CLASS  C  TILIGRARHV 


Plate  voltage 
Plate  current 
Driving  power  (approi} 
Power  output  {appro.) 
Max  plate  divvipotion 
Freq.  at  nvax  ratings 


Cl- 5616 
250  V 
40  ma 
0.15  w 

6  5  w 

7.5  w 
160  me 


Cl-t07 

600  V 

100  ma 
0.2  w 

40  w 
25  w 
60  me 


Cl-ll} 

2,000  V 

180  ma 
1.9  w 
275  w 

100  w 

30  me 


AfimfiA 


—  when  they  specified 
Blaw-Knox  Towers 
for  their  powerful  new 
AM,  FM,  TV  station ! 


VVKKK’s  tiM-hiiiciaiw  couldn't  actually  wr  Klaw- 
Knox  ciiKiiH't'rinK  or  fatint  to  Hlaw-Knox  lonj! 
••xjaTiciuv  in  towcr  buildiiiK.  or  show  off  the  in- 
hcnMit  strength  and  cflicicncy  of  these  towers- 
(hf\  kru-u  thiy  a*Tc  all  IhtTf!  Hencv  their  choice. 

A  ({notation  will  prove  that  there’s  no  pn-mium 
on  Mlaw  Knox  (juality. 

BLAW-KNOX  DIVISION 

or  tlAW-KNOX  COMPANT 
2077  Farmart  Bank  Building,  Pittsburgh,  Pa. 
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CLARE 


1 

RELAYS 


f  Here  Is  What  \ 
CLARE  > 

Hermetic  Sealing  Means: 

\tlrr  ill  tiir  rofitainr^r.  the  rnrlo«.ur»* 

!•>  .itta*  ht‘ii  to  a  \ai  iitiiii  |»uni|>  arni  puin{*t*<) 
•loun  In  a  Irw  Mill Tnri^  In  r«*n»n\»*  all 

lraM‘«-  nt  tiini«tiirr  atni  jraM*«» 

U  luir  iirnirr  thi^  va*'iiiiiiK  th**  li>‘ 

’•uri*  aii'i  '•rjl-  ar»*  t»»r  li'ak-*  h\  iiifaii”*  nl 

a  Ma-'*  '*■!*♦**  trnnu-l«’r  a  »•  -♦*n«.i!i\e  that 

It  ran  iit'lt**  t  a  Irak  '»•»  lin>  that  iimrr  than 
thirl  >  niir  v*Mr-  M  niihl  U*  r«M|Uirr«i  tor  nnr  « ilhir 
I  rntiiiirirr  «*t  air  In  pa«'*  thrniit:h  it  1  hi'»  hl^hlv 
P'liiirt!  ttirlhnil  nt  Irak  tr*>liii>:  <  aii«r«  rt'|ritinii 
nt  tnaii>  rn*  lo^.iirr*'*  Hhnti  i miiii  tlir  ij'«iiai 
iriirn»*r-*in!i  tr«-t'«  %«ithniit  •trlniiMn, 

Fnr  inn«t  applii  almn^.  ihr  rii<ln«iir«‘  i<«  thru 
MUmI  Hiiti  itrv  nitrn4»»*ii,  Hhi«  h  ha-  a  rr!ali\f|y 
hntli  ar<  me  pntrntial. 

Wnfe  for  ClAffE  Su/fofie  No.  114 

CLARE  Hermetically  Sealed  Relays 
Protect  Against  These  Conditions: 

•  Moisture,  High  Humidity  and  Ice 

•  Salt  Air  and  Spray 

•  Fungus  Growth 

•  Varying  Air  Pressure 

•  Voriation  of  Air  Density 

•  Dust  and  Dirt 

•  Corrosive  Fumes 

•  Explosive  Atmospheres 

.  •  Tampering  . 


('.Ian-  IliTriiflirallv  Snalfd  |{(•Iay■i  aro  nir-tif’ht  mi  llial  in>  jias  «>c 
s|iinl  c  an  i-nlrr  i>r  fsra(M'. 

'I'lii'  iilfal  riuiililioii.  itiiw  asailalili-  In  nserv  iimt  <>1  I.I.MII-'.  In-r. 
liH-ticalls  'fali-il  rclas'.  i'  ihf  rt'^ull  <ii  niaiiv  \fai>  nl  paiii'lakiii;' 
n-'i-arrh  l>\  itm  I  .I.MIh.  nr^aiii/atmii  In  prniliiri-  a  pcrlfiiK  ..calril 
n-lav  al  a  rra'niialili'  cn-i  in  iinlii'lrial  r<-la\  (uimm-. 

Ili'riiii'liralls  ’'calnd  in  an  ntcal  aliiin-pliiTi-  nl  ilrv  iin-rl  ^a'.  llicy 
an-  |»'rinan)-nlK  iiniinnit'  In  iht-  ilillimll  rinnalii'  anil  l■n\nl>n• 
inrlllal  i'nncillinM>  ri''|>nn'ili|*‘  Inr  'tV.'  nl  itir  taillin-^  nl  rX|in'i'il 
<‘l^•^•lri^'al  a|i|iaralii'. 

(  I.XHh.  h.i'  Inilas  nr  can  |irn\ii|c  smi  uiili  ilic  licrniciicallv 
mmIciI  rcla\  llial  \nii  rci|inrc.  1  Imt  Inrls  iIiIIitciiI  'cric-  n|  1 .1,  \UK 
licriiiclicalK  .-calctl  rclav*  arc  ilc-i  ril»-<|  in  Itiillclin  Nn.  111. 
Wilinn  cacli  '■cric-*,  nnnnncralilc  sanalmii'  nl  cml  ami  cnniact 
s|>ccilicalinn'  arc  [in««ililc.  ,Niinicrnti>  nilicr  »|iccial  -calccl-iclay 
111111'  .irc  al'ii  asailalilc. 

(.Lire  -alc'  engineer'  arc  Incalcil  in  (irincipal  ciii«-'  in  a'-i'l  vnii 
in  llic  'clcclinii  nl  jii'l  llic  rij:lil  rcla\  Inr  \niir  'Jm-i  ilic  rci|inrcnicnl. 

I . k  ih  cm  up  III  sniir  Iclcpliniic  ilirccinrs  nr  urilc;  I !.  I’.  I  .larc 

l.n..  171*>  Wc'i  SiniiiN'i'ic  \\r..  I  .Inca^n  ill).  Illnini'.  In  I  .an- 
a<la:  I  ianailian  lane  Malcrial'  l.lil.,  Inrniiln  lil.  (.alilc  Aililrc's: 

t.I.AKKI.A'I. 

CLAM 

MLAYS 


ITe  •  First  In  mS 


oa  OTHia  noMaai 


Oat  of  lour  1 19  loot  tnnttliag  luratcti  bvill  by  Surltct  Combustion  Co 
tad  tbo  (lt<lrK  Furntct  Co.  lor  koyill  Minultctunng  Comptny  t  nt«  SIO 
million  continuous  strip  mill  Citdilmg  ItN  DAI  pyromtlric  control  on  oil 


ihest  lurnices  Stovill  soys  D  A  T  is  taking  a  big  part  in  htlpmg  us  turn 
out  tht  most  unitorm  high  quality  brass  ae  it  ever  made  "  Sheet  is  annealed 
in  2  ODD  lb  coils,  capacity  is  )1  SOO  lbs  per  hour  per  luinace 


THIS  “PACKAGE”  OF  CONTROL  FITS  ITSELF  TO  FURNACE  NEEDS 


And  Only  L&N  Can  Supply  All  Its  Features! 


^^COVIll'S  l.iust  vikicAs  111  ciiiitnilliiii;  ti'iniH'r.ituii n  in  ln.i' . 

Na/  sli i|' .tniu-.iliii”  liim.Kc  v  IS  clciiiMv  inti  ristmy  iHuaiiM'  il  slmws 
Tlli.ll  i.m  Ik  clultl  vs  lilt  ritlu'l  till  lls.liuls  til  liulllstll.il  Illlll.UCs  Slll.lll  Ulllls  111. IS 
nccil  I'lilv  'iiu-  iiisiiimK'iil  iitstiM.I  111  Stiivill  s  live  |Hi  liuii.ui'.  lull  tin  pun 
apit  s  ilif  s.iiiif  \n\  Iniii.uf  vvliuli  v.in  Ik’ oinirnllvc!  1>\  iiirnini:  liu  I  "ii  .it 
4  pi« ill'll  I iiiiiu il  liiw  ti  iii|H  i.itnri'.  .mil  tuininy  it  nil  .it  .i  piiili  tiTiimu d  liin|i 
will  1^1  t  Its  Ik  St  linvslMi  II  ^lll.ltlntl  1>\  1  )  \  1  C  nlltrni 

M  \  I  i'\ii  ls  Im  tvvn  ll  .lsnils  I  list.  It  t.lkv  s  tlk’  pil  ill  tl  1  lllllk  il 
nut  n|  tiu’  ntl  nil  .ktl.ill  Simlul.  It  .kills  lull  prn|iiirtlnmilv;  .k  tli  Hi  lllsti  .kl  til 
n|K  i.itiiiy;  .It  pifilftfiiiiiiu il  triniK  i.itiins.  D  \  1  .u ts  i.irlii  r  ni  l.iti  r,  ili  |h  iuI 
mu  nil  I li.inv;i' 111  lir.it  ili  in.iiiil  ( )nl\  I)  \  I’  supplii s  .ill  tlusi- liMiuris 

likii.isiil  I'liKliktinii  ri'sultmi;  Imm  iiiuisu.il  umlnimitv  is  ilu  nii.it 
.ills .lilt. ii;i  nl  I )  \  I  |)ut  dtlii  i  |snmts  .III'  ssnitli  n  iiu'iiiIk nils;  I  1  in  I  i.m 
nlti  'll  Ik  v.lSi'il  1k'i.HI''1'  ll'ss  lli’.lt  IS  Inst  up  till'  st.k  k  2  \.llsi'  .lllil  liUMlir 
si/i's  .III  imt  p.iitk  111. Ills  iiitk.il  ■'  n  \  I  I.m  nlti'ii  nuKlirni/c  .m  nM  lur 
n.lii  Ik  I  .lUsc  It  s  sn  i-.iss  tn  mst.ill 

M  \  I  IS  Ills!  niic  nl  sisrr.il  I  (  nntinK  I  ,i||  us  Im  sc  iiui'  nr 
minim. itmii  m  sc  k  i  tmv;  ri|mpmrni  Ini  .ms  triiiiH  i.ituii  miilinl  prnhli  in  .\tl 
illrss  III  . ill  S|  nllki'  nr  'Sti'Iltnll  \s  i‘  .  IMlll.kli  Iplll.l  44.  I’.l 


TYPICAL  RESULTS 

• 

D.A.I.  exactly  adapts  its  action  to 
the  upsets,  load  changes  and  lags 
ot  the  furnace.  This  means  it 
holds  temperature  in  line  lor 
all  normal  changes  in  furnace 
charge,  ambient  temperature, 
temperature  control  point,  etc. 

• 

D.A.T.  offsets  many  inherent  lags 
or  delays  in  "sensing"  tempera¬ 
ture  changes,  such  as  that  due  to 
thermocouple  protecting  tubes. 

• 

D.A.T.  operates  equally  well  on 
furnaces  of  lullmuffle,  semi 
muffle,  open  firing  and  conven¬ 
tional  radiant-lube  design. 


MEASURING  INSTRUMENTS  •  TELEMETERS  •  AUTOMATIC  CONTROLS  •  HEAT-TREATING  FURNACES 


LEEDS  &  NORTHRUP  CO. 


Jil  .\.l  N  US  fl) 
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Here’s  the \ meter  that  ’’couldn’t  be  built”! 


photo  courtesy  of  John  ].  Ketbitt  Co.,  Inc. 


The  iloltzer-('a!)Ot  RU  C-6  H7.  an  im- 
proveil  vers-ion  of  tlie  first  silent  A.C.  motor 
•levelopeil  to  Neshitt  (^o.  specifications. 
Sinjile  phase,  1  12  11.  I*,  single  value  capac¬ 
itor  type,  with  totally  encloseil  wool- packed 
sleeve  liearin;:  and  a  resilient  base  mounting. 
Shalt  Is  f.d"  overall,  fi"  in  diameter,  adjustable 
variable  speed,  (iives  trouble-free  performance 


HOLTZER-CABOT 

DIVISION  OF  NATIONAL  PNfUMATIC  CO.  INC. 

BOSTON  19,  MASSACHUSETTS 

'.Manufacturers  of  fine  electrical  apparatus  since  1875*^ 


INVESTIGATE  NOR...UuIlzrr  Cabut  wri 
comes  inquiries  involving  special  motors 


It's  the  lloltzer-C'abot  quiet-running  capacitor  motor  — the  motor  that  powers  the 
Nesbitt  schoolroom  ventilating  unit. 

Previously,  the  hum  of.A.C.  motors  (lowering  these  units  had  proved  so  distracting  as 
to  lie  impractical.  Hence,  when  alternating  current  only  was  available,  motor-generator 
sets  were  required  to  convert  to  D.C.;  but  this  arrangement  was  not  too  satisfactory 
because  of  the  excessive  additional  cost. 

Ouite  a  problem! 

Tlie  obvious  solution  was  a  really  quiet  .\.C.  motor  —  something  that  had  never 
been  achieved  u|i  to  that  time.  Holtzer-Cabot  engineers  went  to  work  on  the  prob¬ 
lem.  The  result  was  an  A.C.  motor  that  jierformed  perfectly  .  .  .  and  silenth  ' 
Today,  schools  from  coast  to  coast  are  using  Nesbitt  ventilator  units  in  each 
room  to  furnish  a  continuing  supply  of  fresh  sweet  air.  These  units,  many  ot 
which  are  piiwered  by  HolUer-Caliol  motors,  operate  efficiently  an'l  (|uicily, 
ami  make  possible  full  concentration  in  the  classroom. 

This  is  just  another  example  of  lloltzer-dabot's  ability  to  meet  the  most 
exacting  sjH'cifications  in  small-motor  applications.  Holtzer-CaUit  motors 
range  from  1  2(KA)  up  through  H.l*.,  from  2MK)0  RPM  to  1  revolu¬ 
tion  jier  day ! 
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ERIE  RESISTOR  CORP.,  ERIE,  PA 


DISC  AND  PIATE 


for  by-passing  and  coupling ’ajpplicat 


ions 


Hiqh  rcifxicity  in  extremely  compact  size  is 
the  disUnquishuiq  leoture  ol  Erie  Disc  and 
I’kite  Cerumicons.  Illustrations  are  exact  size, 
and  their  shape  as  well  as  their  compact¬ 
ness  make  them  umazinqly  easy  to  install  in 
small  sjHiccjs  They  simplify  soldeiinq  and 
wiiinq  operations  and  speed  up  the  as¬ 
sembly  line. 

Erie  Disc  and  Plate  Ceramicons  consist  of 
a  flat  ceramic  dielectric  with  silver  plates 


fired  onto  the  dielectric.  Lead  wires  of  24 
gauge  tinned  copper  wire  are  firmly  soldered 
to  the  silver  electrodes  and  the  unit  is  given 
a  protective  coating  ol  phenolic. 

Such  simplicity  of  construction  results  in 
low  series  inductance  and  unusual  efficiency 
in  high  frequency  by-passing. 

For  complete  information  and  samples  to 
meet  your  particular  needs,  write  us  today. 


Voltage:  Umli  oie  rated  at  500  VDC  Dielectric  strenqth 
test  1.500  VDC 

Power  Factor:  2  5%  max.  at  1  K  C.  at  not  more  than  5 
volts  RMS. 

Insulation  Resistance:  7.S00  meq.  Ci  min 


Capacity:  Capocity  measurements  are  made  at  room  tern- 
f-'ot cjture  (25  C)  at  1  K  C.  and  at  not  more  than  5  Volts 
RMS,  Standard  tolerance  is  '*"100%.  -  OS 

Temperature  Characteristics: 

Copocitanc#  shall  not  decrease  more  than  SOS,  nor  in¬ 
crease  more  than  25S  from  its  value  at  room  temperature 
(25  C\  as  the  temperature  is  vane<i  from  ^10  C  to  ^  75  C. 


A 


f 


Ask  for  this  88-page 

<< 

technical  I  guide 


to  the  use  of 


mH4 

Switches 


relays  an  d 


relays 


"“*rRUl  CONTROL 


■5 


Clott  “B”  Raloyt  —  For  ex¬ 
tremely  hi/rh  speeJ  operition  anJ 
for  time  delays  on  either  "oi'er- 
ate"  or  "release  '  strokes  Avail- 
able  for  either  J-c  or  a-c  opera- 


Clast‘‘S"R*lav»— Astonishinjt 
pouer  in  a  small,  liitht  sseiRhl 
relay  Mermetually  sealed  if 
■leored  I’narteited  by  vibration, 
tempcraiurc.  humiditv  C  oils  up 
to  Ul.iNio  ohms  or  more 


switches 


Typo  44  Slopping  Switch — For 

d-t  operation,  tiny,  light  weight 
Accommodates  up  to  6  bank 
levels  with  10  points  plus 
"home  ■  Adaptable  to  10-,  20- 
ot  iO-point  operation. 


Typo  45  Slopping  Switch— For 

d-c  operation,  or  supplied  with 
built-in  rectifier  for  a-c  opera¬ 
tion  Accommodates  up  to  10  or 
more  bank  levels  Adaptable  to 
2^-  or  SO-point  selection 


Catalog  No.  4071-F 


For  any  product  —  for  any  purpot*  where 
yt)u  necsl  relays  or  stepping  switches— there 
IS  an  Automatic  lilectric  unit  that's  exactly 
RICiMT  Only  a  few  are  shown  at  the  left,  but 
all  are  illustrateJ  ami  slescribc'l  m  our  big  new 
catalog  -1071 -F 

Here  are  ctiinpleie  specifications  and  perform¬ 
ance  and  mounting  data  on  the  wide  range  of 
components  manufactured  by  Automatic  Flec- 
trit  Company  for  communication,  signaling, 
and  industrial  electrical  control  service.  Here 
you'll  find  units  for  )o;/r  jobs— including  her¬ 
metically  sealed  and  low -capacitance  relays, 
and  the  most  compact  stepping  switch  on  the 
market'  VC’rite  for  your  copy  of  this  new  cata¬ 
log.  Address  AUTOMATIC  ELFXTRIC 
SALE'S  CORPORAIION,  10^}  West  Van 
Huren  Street.  Chicago  7,  Illinois  In  Canada 
Automatic  1  lecinc  ((.anada)  Ltd  ,  Toronto 
(Jlfictl  in  Primipjl  Oltes. 


Automaui  llrctfH  C.4>rp«4Btiim 

lOH  Wevt  Vdn  hurm  Sftert 
ChicBSti  7. 

Ocntlemrn 

Plc*v«  me  a  copy  of  f-*f*lo*  No  f  I 

fttuchtrg  my  butinm  ierterhead  ami  a<f<lre55 


AUTaMAT|[<^  ELECTRIC 


CHICAGO 
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IW(  fvlw«l»n«rv  SMmM*  C*Mtiwi«v  tMl««  mt 
H»»li  dMckt  Nm  mt  cMttnf  mi  tf  ihiMirft  •!  wlM 


Obsoletes  Previous  Methods 
of  Testing  Enameled  Wire 
Insulation 


In  order  to  guarantee  the  quality  of  a  spool  of  enameled 
eftre,  every  inch  of  the  wire  should  be  checked  for  dielectric 
fOults,  not  |ust  a  few  feet  In  general  practice,  however, 
oDly  a  short  sample  of  wire  is  examined.  This  is  passed 
through  o  mercury  cup  held  at  a  fixed  potential,  and  shorts 
through  the  insulation  are  indicoted  on  a  voltmeter  If 
faults  do  not  exceed  a  specified  maximum  for  a  given 
leagth  of  wire,  insulation  throughout  the  entire  spool  is 
attumed  to  be  satisfactory. 

This  inefficient,  compromise  method  hos  two  important 
dilodvontoges  (1|  the  small  portion  of  wire  tested  may  not 
truly  represent  the  condition  of  insulation  throughout  the 
spool,  (21  insulation  failures  ore  not  discovered  until  long 
after  the  enameling  process  is  completed 

By  checking  insulation  continuously,  os  wire  leaves  the 
enomeling  furnaces — the  only  100*/.  dependable  way — 


Driver  Harris'  new  test  equipment  obsoletes  such  ineffectual 
and  wasteful  procedure. 

So  long  os  specifications  ore  met,  the  new  Driver-Harris 
electronic  tester  permits  the  enameling  process  to  continue 
uninterrupted.  When  the  rote  at  which  faults  occur  ap¬ 
proaches  the  maximum  number  of  faults  permitted  by  speci¬ 
fications,  the  test  mechanism  sounds  an  alarm  and  a 
record  is  made  on  a  moving  chart. 

In  this  way,  enamel  coating  is  not  only  tested  for  con¬ 
tinuity  throughout  the  entire  length  of  spooled  wire,  but 
sub  standard  enameling  is  detected — ond  con  be  corrected 
— as  soon  os  it  occurs. 

Thus  makers  of  wire  wound  resistors — particularly  in 
finer  sized  wire,  where  shorts  ore  more  likely  to  occur — ore 
enabled  to  eliminote  time  waste  and  material-waste  in 
their  production,  and  obtain  superior,  more  dependable 
products. 


Mok0r$  et  9 foi^ovt  N'cNfomv*  and  BO 
aifofi  fof  •^•kfronic  and  hmo* 

/ Lirris  Comihifiy 

HARRISON,  NEW  JERSEY 


tIANCHiS  Chuo^o.  D.treir,  Cl.v.tone,  toi  Ang.I.i,  Son  Froncitco 
Monvfoctwi.d  ond  fotd  in  Conodo  by 
Itio  •  ClIfNINC  Wilt  company,  ITD,  Homillon.  Onioi.o,  Canada 
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IMPEDANCE  MEASUREMENTS 


SPEED  AND  CONVENIENCE 


Ropid,  accurate  measurement  of  im¬ 
pedance,  reflection  coefficient  and  stand¬ 
ing  wave  ratio.  Small  size,  convenient  for 
field  use. 


Can  be  inserted  in  various  sizes 
solid  coaxial  line  or  flexible  cables. 


Make  three  readings,  plot  diagram 
and  read  off  impedance  to  JL  5*/». 


PRECISION 


Precise  impedance  measure¬ 
ments  in  the  range  of  60  to  1000 
megacycles  per  second.  Accuracy 


1 000  to  2000  Me  range  cov¬ 
ered  with  slightly  reduced  occuracy. 


Coaxial  line  250  centimeters 
long  having  a  surge  impedance  of 
51.0  ohms  0.5  ohms. 


FT1.30A  SLOTTfO  LINE 


Write  for  FTL-30A  and  FTL-42A  brochures 


r 


I 


^  ELECTRONIC  COMPONENTS 
A  HIGHEST  QUALITY  LINE 

-constantlij  improved  and  added  to 


for  your  equipment  designs 


>X'hcn  ytnrrc  building  any  of  thiiusands  of  complex 
induMrial  and  military  electronic  devices,  reliable 
com|ionents  are  a  must. 

To  give  you.  the  designers  tif  these  devices,  the 
utmost  in  reliability,  (leneral  Electric  is  constantly  at 
work  improving  and  redesigning  in  its  ever  growing 
line  of  electronic  compionents. 

The  list  at  left  only  partially  covers  the  thou- 
vinds  of  parts  in  the  complete  G-E  line.  'X'e'll  tell 
you  about  as  many  of  them  as  space  will  fsermit  in 
these  pages  from  month  to  month.  Apparatus  Depart- 
mt'Mt,  (leueral  l  /eitric  (  om patty,  Schenectady  S,  .V.  >! 


M*t«riond  initrvm*nt| 

Copo<itor» 

Tran«(orm«rft 

Pull*  forming 

D*la|r  lin* 

Rooctor* 


Control  twitchoi 
SoUynt 
Rvloyi 
Amplidyn*. 
Amplntott 
T«rm«rtal  boardt 
Giati  bwihingt 
Th«rmi»tor» 
Dyna  motors 


indtfCtroU 
Voltogo  stobili 


ELECTRONICS  DEPARTMENT 


Spookors 

Quortf  crystol  wf*itt 
Gormoniwm  diodos 


comporsontt 


Phono  pKkwpt 


GENERAL®  ELECTRIC 
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LINE-VOLTAGE  STABILIZERS 
—  get  rid  of  ups  and  downs! 


THYRITE- 

R  varies  inversely  as  E* 


>X  hcn  you  re  after  a  steady  1 1 S  volts  at  the  input  «)f 
your  equipment  and  the  line  is  fluctuating  any¬ 
where  between  yS  and  130,  use  a  G-E  voltage 
stabilizer.  These  units  use  a  special  transformer 
circuit  to  provide  a  stabilized  output  voltage 
within  •  K;  of  IIS  volts  for  fixed,  unity-power- 
factor  loads,  l  ast  response  of  Ci-H  stabilizer  restores 
normal  output  voltage  in  less  than  three  cycles. 
IS-,  2S-  and  SO-va  stabilizers  are  small  enough  to 
mount  on  radio  or  electronic  instrument  chassis 
(2  inches  high.  9  inches  long).  Standard  ratings 
up  to  S(KK)  va  are  available  in  larger  sizes.  SX'rite 
for  Bulletin  (iE.A-S634. 


vt'ith  the  unique  electrical  property  of  varying  in¬ 
versely  in  resistance  as  the  fourth  power  (or  even 
higher)  of  the  applied  voltage,  Thyrite*  resistance 
material  has  solved  many  problems  for  the  design 
engineer. 

I’se  it  with  a-c,  d-c,  or  short  duration  pulses;  for 
such  applications  as  the  limiting  of  voltage  surges, 
stabilization  of  rectifier  output  voltages,  control¬ 
ling  of  voltage-selective  circuits,  and  potentiom¬ 
eter  division  of  voltages. 

I'hyrite  comes  in  disk  form  in  diameters  from 
0.2S  to  6.(H)  inches,  with  or  without  mounting 
holes.  Smaller  sizes  are  furnished  with  wire  leavis. 
.See  Bulletin  GEA-4138. 


Trod*  A4ork  of  Gonorat  ifoctrn  Co 


il•ctru  Com^ny,  Section  0447*S 
Apporotw»  0«p«rtm«fit,  Schenectady  5,  N.  Y 


PleoM  send  me  the  following  builetini: 

Indicote 

(  \  )  for  reference  only  D  GIA-3S34  VoHsge  tlebiliiert 

(  X  )  for  planning  on  immediate  D  OIA-4)3S  Thyrite 

protect  Q  GiA-$4S7  HMA  reloys 


TYPE  HMA  RELAYS-up  to  30  amps,  closing 


The  (iT  l>pf  HMA  ri-la>  is  only  the  size  of  ciKarene 
paika^e,  but  it  closes  at  currents  up  to  tO  amperesi  if  MA 
relays  base  self  aligninji,  silver-to-silver  contacts;  are  posi- 
lise  in  action,  instantaneous  in  operation.  They're  as  ail- 
able  in  either  back  or  front  connected  models.  For  coil 
soltaKes  of  6,  12,  24,  .12,  4K,  or  129  d<;  115  or  250  a-c. 
Sinulc-  or  double-  break  contacts.  Bulletin  GFA-545''. 
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ff*c(reAic  CempoAVfiM  Divhion 


Thw  popular  4-M>Kinent  dpnifrn  ia  hinhly 
efficient.  It  ih  easy  to  handle  in  TV 
production  work  and  aaaurea  a  mini¬ 
mum  of  breakage.  2-segment  types  are 
also  available. 


SEGMENTED 
DEFLECTION 
YOKE  CORES 


The  tifrnendou.H  advance  in  th«‘  use  of  metallic  oxide 
(non-metallic)  cores  has  U-en  due  in  large  part  to  .Stack- 
pole  powder  molding  ex|H-ru‘nce  which  pave<i  the  way  to 
fully  d«-|H-ndahle  units  in  priduction  (juantities.  .Stackjiole 
Ceramag  ('ores  a-ssure  lower  los.si's  with  higlu-r  ojK-rating 
ofTiciency,  lower  o|M'rating  tem|>eratures.  lighter  weight, 
BmalliT  siws,  maximum  |H*rm<‘al>ility,  less  corona  »•ITlH•t 
and  minimum  cost.  Ceraiiiag  cores  are  made  in  two  grades 
for  high  an.’  low  lliix  ileiisities. 


rerineahility  of  these  Stack|)ole  Ceramag 
r ores  is  of  t  hoorflerol  10  tol  by  comparison 
with  conventional  iron  cores.  They  are 
materially  smaller,  have  higher  resistance 
and  o|H‘rate  much  cfK)l»*r  due  to  the  absence 
of  isldy  current  lo.s.st's.  Many  special  types 
are  n*gularly  •pnaiuced. 


U”  and  "E”  CORES 
FOR  FLYBACK 
TRANSFORMERS 


T1»es«'  Stackpole  C»>ramag  Con*s  a.ssure  remarkably  higher  staml- 
ards  of  efliciencv  for  'I'V  hori/.ontal  image  de(lt>ction  circuits  In  areas 
where  then-  is  a  low  line  voltage,  they  give  ratios  of  from  1  to  H  or  more 
compansl  with  15  fur  previous  high  |>»-rineabilit>  t\jH-s. 
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^■611^611  presents... 

^-610  TRIAXIAL 

a  NEW  loudspeaker  which  for  the 
first  time  spans  the  full 
frequency  range  of  the  ear! 

A  new,  skillfull)  intcjjr.itnl  comlMiiatitm  t)f 
three  in<Icpcn»itntI)-ciriM'n  units  .  .  .  tuo 
comjirtssion  ilriscr  anil  horn  iiunhinatiuns.  plus 
hcavy-i!ut\  ilireit  radiator  .  .  .  uiih  3-ihaniul 
tkctrital  irossovir  and  control  network  .  .  . 
achieving  the  widest  frctjuency  range  and 
finest  reproduction  ever  attained! 


U'ri/<  for  DjIj  Shull  160  Jiuf  i5J  uhLh  dtiiiiht  thi  O  I’lO  juJ  oli'tr  Gtiiuiiit  fnntn  WHit-  RjHgc  St>iut.tri. 


JENSEN  MANUFACTURING  COMPANY  Division  of  the  Muter  Company 

6607  So.  Laramie  Ave.«  Chicago  38,  Portsmouth  7>7600  in  Canada:  coppot  wk*  rrodutts,  iiu.,  isicmhw,  Toronto 
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SI 


■  I 


INDIANA 

PERMANENT 

MAGNETS 


Oil  vnur  pnHliuts,  i«k»,  INDl  V\  \  11^  I  I  I  X*  \liiiio  \  lan  you  bfttt-r 
tiiaAiU‘1  iHTforniaiue.  It's  tlu‘  iforltl's  strnnucst  pt-rnianont  niajim-t  matt*- 
rial  — |»ro\A‘il  on  countless  (lifftTt-nl  jobs  by  U'luimn  ustrs  o\iTywht*rt*.  (Jet 
till-  fails  on  in  III  X  now.  Wrilt*  nnlay  for  litoralurf. 


in  I'jikiiKfJ  Fnrrgy  .Vintv 
VALPARAISO  •  INDIANA 

CltVflAND  •  lOS  ANGflfS  Nfw  YORK  •  PHIlADflPMIA 


•  t*nh  from 

I  hr  InJiomo  'li.rl 


§0STCN  •  CHICAGO 


tOCMtSTf* 
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r. 


CRITICAL  TV  COMPONENTS 


DEALERS  AND  SERVICEMEN -Your  share  of 
today's  multi-million  dollar  TV  replacement 
market  is  limited  only  by  your  ability  to  handle 
it.  N«)w  you  can  get  ferrite  tramformen,  ferrite 
Hire  yoket,  linearity  cDntrols,  f<Kus  coils— the 
\ital  TV  components  you  need— from  one  de- 
pendahle  source— tieneral  Idectric!  Don't  wait 
to  cash  in  on  the  biggest  nett  business  in  tcle- 
\ision  history— call  y»)ur  distributor  today  and 
stmk  the  Cieneral  Flectric  line! 


RECEIVER  MANUFACTURERS -Here’s  a  way 

to  cut  production  headaches  and  manufactur¬ 
ing  costs!  You  simplify  ordering  and  delivery 
when  you  design  (i-l:  com|>onents  into  your 
sets.  Keniemher,  tmi,  that  your  sets  wfill  be  serv¬ 
iced  in  the  field  because  Ci-H  distributors  and 
dealers  everywhere  stiK'k  these  parts.  Let  us 
resiew  your  recfuirements  for  next  year's  pro¬ 
duction  right  now.  (ieneral  Llectric  application 
engineers  are  at  your  service. 


GENERALi^  ELECTRIC 


■ ! 

MAIL  COUPON 

Qk 

FOR  NEW 

FREE 

CATALOG 

General  Electric  Company,  Section  4120 
Electronics  PorW,  Syracuse,  New  York 

Rush  me  the  new  G  E  Cotolog  of  TV  Comporsents. 


I 


address 
CITY _ 
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IIBMHI[SUUIK(OMniNBIIS 


l»$i  fttut 


l1EO-$IL 

CORPORATION 


rEO-SIL 

CORPORATION 


Welcomed  C^xocUmf,  ^bemandd 


2*  CORNELISON  AVE.,  JERSEY  CITY  4.  N.  J. 


SPECIALTY  PRODUCTS 

1  MoMed  Cable*  With  Pluf*  Attached 

2  I  emal*  4  Pin  Panel  ConT*actor 
J  Meter  Hermetic  Seal  Oa*kel 

4  Panel  type  Hermetic  Seal  fuse  Holder 

5  5  Pin  Kemale  Panel  Connector 

6  Rotary  Hermetically  Sealwif  Panel  Bu*hinK 

The  above  item*  are  all  pre**ure  checked  at  25 
pound*  per  equare  inch 

The  material*  and  proce**e*  ueed  in  the  manufac¬ 
ture  of  all  sealed  component*  are  made  to  conform 
lo  the  mo*t  rigid  JAN  specification*. 

Your  tprcial  probirms  are  »oliciled. 


NEO-SIL  it  the  result  of  ten  years  of  en- 
fineering  research  and  development.  Its 
application  to  our  hermetic  sealing  compon¬ 
ents  has  been  proven  under  severe  and  exact¬ 
ing  tests  in  both  our  own  and  our  customers 
laboratories.  NEO-SIL  components  will  help 
reduce  your  rejects  resulting  from  breakage, 
strain,  cracks,  physical  shock,  etc. 


NEO-SIL  components  will  pass  the  grade 
one,  class  A  requirements  for  Army,  Navy 
and  aircraft  military  equipment. 


It  costs  no  more  to  use  these  hermetic 
sealing  components  and  their  use  will  save 
you  money. 


For  performance,  quality  and  economy — 
specify  NEO-SIL  hermetic  sealing  compon¬ 
ents.  Manufactured  by  NEO-SIL  Corpora¬ 
tion — to  meet  the  most  exacting  perform¬ 
ance  denvands.  . 


EUK  »  nn  Huct{ 

ae-a  ^  m 


inlTin.E  rm  Miicts 


1000  sfMs  suuksaur 
■itH  t  TO  »  Ttaiiiaai.t 


«H  Sll  RfltCTlC  UAIS 
itOviovaL  ITSC  rTaiaiM>.s 


ssoev  saoov 

NEX>-S1L  TECHNICAL  DATA 

NEO-S(L  it  a  syalkatic  coaipeaiiJ,  wkiek  was  4a> 
vxiapad  expressly  fer  the  pisrpese  of  erovUiag  a 
seilaUe  iaselathig  aateriei,  which  cewd  ho  salie- 
fectorily  headesi  te  variews  laetsls.  eader  a  wide 
raafo  sd  teiaperatarea,  ha  iaiperrioas  la  asset  acids 
and  alhalies,  preside  a  comparatively  aoa-wattktg 
sarfaca,  have  a  high  insaiatien  resMtaaea,  and  aseat 
the  axactiag  raqairaaeals  of  the  Janiaatiaa  pragraat 
of  the  Arm^  Sarsicas.  These  ceaapeaads,  la  thohr 
various  fiii  ms,  pro  dace  cempeneat  parts  which  ara 
able  to  aaeat  th^  exacting  reqairemsati. 

TEST  DATA 

The  resak  of  the  Oactrical  Taatiag  Lahoeatarlao 
lac..  Report  #330*58,  dated  March  IS,  1*40,  oa 
this  asaterial  shears  the  foltoariagi 

Voloaw  Resistivity  at  500  VaRs  d-e 
Room  Temper etard  15*C  R.H.  30  percaat 

Htfkm-tnrhn  O 

1.4x10“  3^x10'* 

Dielectric  Censteat  and  Pissipatiaa  Factor 
OSsfsrlNr  OisiipstiSB 

CeefTser  tmelT 

00  cydas  pay  secoad 
*.32  .085 

I  megacycle  par  secoad 
5.17  .0458  .8* 

so  BMgacyct'i  por  socoad 
8.35  0.20  1.1 

Dielectric  Streagth  at  SO  cycles 
Volts  per  aul  —  370 
Barometer  Average  —  50  8 

Tomperatare  -—  Rated  as  a  Class  A 
servati^y  4-  105*  to  —-70*  centigrade. 

The  Flos  he  ear  Veheges  indicated  worn  taken  at 
a  tamparatmra  of  •**  Fahn 
UvaHasiddlty. 
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-from  VHF  to  EHF 
it’s 


If  you  are  in  need  of  accurate  test 
equipment  why  not  consult  with  PRD? 

You'll  no  doubt  find  we  have  just  the  item 
you  require.  Consider,  for  example,  the 
versatile  new  instruments  illustrated  on  this 
page  which  embody  the  carefully  thought  out 
design  features  characteristic  of  all  of 
PRD's  precision  test  equipment.  These  and 
many  other  new  instruments  are  row  being 
offered  to  fulfill  your  VHF,  UHF,  and 
microwave  requirements. 


TYPE  650  UNIVERSAL  POWER  BRIDGE  - 

Thil  dir«ct  r*adiag  brtd9«  moy  bo  uiod  with  oitbor 
pe»itiv«  or  n«0oliv«  fomporoluro  bolOMOtort 

for  tht  occuroto  dolorminefion  of  r  f  powor.  Full  icoU 
rongos  of  0.1»  1.0«  10.  ond  100  fniMiwoftt  pormil  moo 
lurtmont  ovor  o  wtdo  rongo  of  powor  lovolt. 


TYPES  902  and  903  BROADBAND  MICRO- 
WAVE  SIGNAL  GENERATORS  -  Th.m 

intlrunanlt  turniih  c-w,  pultad,  or  froqvoncy  moduiolod 
r  l  lignolt  lor  Iho  3630-7300  and  6t00  l0.900  hic/mc. 
bondi.  Diroci  roodmg  Iroquoncy  diolt  and  outomolic 
mod*  trorking  or*  •nployod,  logothor  with  o  0-120  db 
cutolf  otionuolor  colibroUd  diroclly  in  — dbm. 


TYPE  904  VHF-UHF  NOISE  GENERATOR  - 

Thit  colibrolod  broodbond  noiM  toureo  pormilt  dirorl 
mooiur.in.nt  ol  non*  loclori  at  high  at  20  db  lor  r-l 
ompliliart  and  rtcaiv.n  oparolmg  in  Ih*  rang.  Irom  10 
to  1000  nic/i.(. 

For  complete  information  and  a 
copy  of  our  latest  catalog,  write 
to  Department  K-lO 
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for  COMPLETE  r-f 


'  •  't 


1 


SINCE  1919 


MYCALEX  CORP.  OF  AMERICA 


OwiMn  ot  MYCALfr  Fofvnis " 


mi 


TRAM 


MAMRMIK 


3tlMtoMlwnm.ltvf«kM.I.T.  fM  Mi  iNwral  OHim;  OiftN.  R.  J. 
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MINIATURE  TUBE  SOCKETS 


Now  MY'EM.I  X  oHitn  both  T.pin  anii  v-piii 
mini.iturr  tubt’  s«Kkit>i  .  .  .  wiih  superior  low  loss 
itisuijtin^  properties,  at  prices  that  offer  ceramic 
(jualiiv  for  the  cost  ol  phenoliis. 

M^'(  AI.I.X  miniature  tube  stakets  are  injection 
moukieil  with  precision  that  affords  uniformity 
and  extremely  close  tolerances.  MVf.AI.FX  in¬ 
sulation  has  high  dielectric  strength,  eery  low 
dielectric  loss,  high  arc  resistance  and  great 
dimensional  stabilitc. 

Produced  in  two  grades:  MYC.ALHX  410  con¬ 
forms  to  (irade  I.-t  specifications,  basing  a  loss 
factor  of  only  .015  at  1  M(^.  It  is  priced  com- 
parabls  with  mica  filled  phenolics. 

.\l.l  X  IloX  IS  for  applications  where 
low  cost  of  parts  is  sital.  It  has  a  loss  factor 
onis  one-fourth  that  of  "eseryday”  equality 
insulating  materials,  and  a  cost  no  greater. 

Prices  gladls  c|uoted  on  your  specific  require¬ 
ments.  >ani|iles  and  data  sheets  by  return 
mail.  Our  engineers  will  ciHiperate  in 
solsing  sour  problems  of  design  and  cost. 


Mycalex  Tube  Socket  Corporation 

"Undei  Eiclusivc  Licente  of  Mycolci  Corporation  of  America" 
30  Rockefeller  Plata,  New  York  20,  N.  Y, 


CERAMIC  DISK  CAPACITORS 


Hi-Q  Cerainio  Di^k  Caparilors  for  bv>})a^i«inp,  hlocking,  or  coupling  arc 
being  used  l)v  the  millions  by  television  receiver  manufacturers  who 
demami  the  utmost  in  |ierformance. 

I'liit  ci>'t.  time  and  labor  may  be  saved  b>  using  several  of  the  mub 
tiple  capaeitv  Hi*Q  Disks  uhere  a|i|dieable  in  voiir  television  circuit. 
Miilti|de  capacities  having  a  common  ground  arc  available  in  standard 
units  as  slioun  in  the  chart  bclosv.  Hi-Q  Disks  are  coated  ssitb  a  non- 
bvtiroscopic  pbcnoli<-  to  insure  protection  against  moisture  and  high 
humidities.  Hi*Q  Di-ks  like  all  other  Hi-Q  coinponents  assure  voii  of 
the  highest  ipialits  uoikmaiiship  at  the  lowest  possible  cost. 

ttiir  I'.ngiueers  are  rea<l%  and  billing  to  discuss  the  application  of 
these  highly  eliicient.  dependable  capacitors  in  \our  circuits.  ^  rite 
todav  for  vour  I'UKK  copv  of  the  new  Hi>Q  Datalog. 


Diameter 


Thicknet* 


B.P.D.  .00047 
B  P.D.  .0008 
B  P.D.  .001 
B.P.D.  .0015 
B.P.D.  .002 
B.P.D.  .004 
B.P.D.  .005 
B  P.D.  .01 
B.P.D.  2x.001 
B.P.D.  2*  0015 
B  P.D.  2*.002 
B.P.D.  2*.003 
B.P.D.  2».004 
B.P.D.  3k.0015 
B.P.D.  3*.002 


Power  ^odor  Moa  3 
0«er  )  eoltt  tMS 
Teit  Vo'toDe  1500  «c 


JOB$(RS  address  740  Av*  .  Ipdford.  Mott 


SAlIt  OEPiriS:  York 

Dptroif.  ChivoyO,  lo>  Antji 


PUNTS-  Ol*on.  N  Y  .  FronklinvillD.  N  Y 
J«ssw|>,  Pa  Myrtl#  BdocH.  S  C. 
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#  O  n  r  to  f  41 11  I 

ili'hm— >  I  f4»rin  C 
#  U  i<lr  IViii|»rr 
liirr  ranier 


Kugf^l.  4^>m|»«rt  (Miniature  Telr|»l>«»fie)  A*»embty  aaven 
5{«rr  one-ihini  rhaMi*  m<»unting  npare,  guarantee*  iriMihle-free 
operation  Su|>|»lie«|  open  or  bernirtn  ally  aealed. 

roua  MOoiLt  i  #  I  p  to  16  roata<  I  •priaf*  — 

■  AH  IVSBT  polra 


roa  lYiBT 
aeaLicarioN 

Omt- 

fur  IH!  Yifliage  <iperati4>n 


#  BifurraiMl  palUHtum  or  mo- 
mW  Ml%er  rontari*  up  l<*  S  am- 


#  Matmum  uiniJina 
obm*. 


fi>r  Mlr^rle  %4»llage 
Urt  arn*iti«e  IH4  current 

Qth«  NEW  MTM 

with  MICROSWITCHES- AC  or  DC 


#  Maiimum  hen«iti*tt>  SO  M  ^ 
prr  mo«abtr  pi4r 

#  Matimum  roil  tj 


#  Hum  free  f»fi  6 

•  10  <;  uiih  lo« 


aevere  I'tmilition*- 

SHOCK  and  VIBRATION  loBETTEr 


Potter  &  Brumfield’s  /Hf  ^e/au 

th«  SMALLIST,  MOST  VIRSATILI, 
talaphon*  r«lay  availabi* 


Mo4e(  Mi 

CNaiwt  spacr  I*  t  l''«* 
0a'|W 

Or  la  11  Miaar  tafimhait 


MaOat  m; 

CMsus  space  1*  1  1" 
Maiflii 

f.  9  or  1*  ptn  plw|  u 


Modaf  K1 

CHasMS  space  IS*  1  P'c* 

Het|M  ?  »• 

Up  to  II  solOef  lermtnafl 


Mo<}el  R2 

Chassis  space  IS*  1  I'^u* 
He*|trt  ?Si* 

Octal  Piu| 


Model  P?- Clear  potystyreae 
Chassis  space  IS*  1  IS* 
Het|ht 
Octal  Plu| 


C«Hn|»lete  inftsrmatiun  4»n  iheae  aAoemhiieii  a*  well  a*  IVitter  A  Hruiii*  ■ 
heUI'a  full  hue  4>f  etantlanl  and  ial  relay  a,  timera,  ahatiril  ptile  ^ 
nsutisra,  and  elei  trt»  ffie<-hanM'al  aaaeinhliee  la  asailahle  in  new  compre* 
heiiAise  lataUkg  No.  MP>  U  rile  itMlay  ftrr  your  free  ropy. 

I*  A  I)  engineera  are  alway*  reativ  tts  help  a«»1se  your  parlwular  relay 
liritbletn  l^tsrwartl  a|»e4'iH<  ation*  f(»r  aaiiiplee  and  tpKstalHma. 


Stantlarti  PAH  relaya  are  available  at  your 
local  electronica  parta  diatributor. 

i  ^Titter 

m  2I.S  N.  Main  Slrrrt  *  Prinrrton,  Indiana 
a  (ipoit  nn  (ii|iA««fin(  C^Kafo  (,  li.,  U.S  A- 
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i’litirr  A  hrnnilirld  ia  r<|iii|i|>r<i  In  hrrnirlH-ally  aeal 
or  rnrIiMir  in  diinl  r<>\rr  anv  of  thr  alMivr  rriavn. 


PYRAMID  CAPACITORS 


LOCATION 

1445  HUDSON  BOULEVARD,  NORTH  BERGEN,  N.  J. 

SIZE 

1 37,000  SQUARE  FEET 

PRODUCTS 

ELECTROLYTIC  CAPACITORS 

PAPER  CAPACITORS 

RF  INTERFERENCE  FILTERS 

Your  tnquirtti  are  tnvited 
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Suitable  for 
85°C.  operation! 


VOITAOI  lANGli 

}00  to  600  V  INClUSIVf 

Sturdily  built  in  phenolic- 
impregnatad  tubes.  Ends 
are  plostic'seoled. 

««ifi  ro  coMPiifi  iifitATm 
•eprettntativot  tittriWtWt 

tbfttt— t  nit  v  I  ft  CftMftt 


ik  PYRAMID 


PYRAMID  ELECTRIC  COMPANY 

ISS  Oxford  Stroot 
foterson.  N  J.,  U  S  A 

tlllCIAMt  V*UI  AMerMn.  N  J 
CAOll  AOOtISS  eyrwmeuM 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


<  iilor  'IfIfSinion  ha,-*,  for  the  rno- 
ttieiil.  Mv\«-pt  mohiiizatioii  plHiiniiiK 
from  the  front  paK*^-  Talk  with 
anyone  in  our  hu!*iness  about  any- 
ihiiuf  at  all  for  more  than  a  few 
minute.'*  anil  it  eome.'*  up  Kl’C- 
ClhS  ears  must  rinK 

I’arable  for  which  we  are  in- 
ili'hteil  to  Charlie  liii.-ch  of  Hazel- 
.  me ; 

"It  seems  the  KCC  wanted  to 
adopt  a  child  and  found  a  year- 
old  infant  havint;  desirable  char¬ 
acteristics.  Hut  the  child  could 
not  feed  it.self.  Assured  by  psy- 
cholotrists  that  the  child  would 
surely  be  able  to  feed  it.self  in 
another  year  and  would  steadily 
improve  in  other  respects,  the 
I ‘ommissioners  nevertheless  pro- 
fess*'d  disbelief  and  looked  else¬ 
where. 

-At  the  zoo  they  found  a  monkey. 
It  was  about  the  same  size  as  a 
year-old  child  and  had  been  feed- 
iiiK  itself  for  the  last  ten  years. 
So  the  KCC  adopted  the  monkey." 

SMITH  Coiiyenlioneers  at  l.ake 
I’lacid  listened  to  -111  technical 
papers.  Of  these,  11  were  about 
televismn. 

tiuotinif  l>uMont’s  Coldsmith; 
"Color  films  are  not  plentiful. 
Kven  if  they  were,  no  one  has  yet 
built  teletranscription  eipiipment 
capable  of  putting'  them  on  the  air 
under  the  new  KCC  color  teley  ision 
standards.  .Stations  planning'  to 
transmit  in  cedor  may  have  to  op¬ 
erate  ipiile  a  while  iisiny  live 
talent,  without  benefit  of  films." 

Majineli*'  |{ecordint;  is  rapidly 
becoming'  standard  practii'e  in 
llolhwooit  for  oriy'inal  sound 
t.ikes.  I’aianiount.  for  example, 
ri-coideil  the  sound  for  its  last  21 
movies  that  way.  iisintr  lo  million 
f<  I't  of  17  nini  i«\idt  -*  oated  film 
lathi'r  than  tape  for  the  purpi'se 
Thi'  soiiliil  Was  lati'r  r*'-re*'orded 
oil  the  edye  of  t!.') mm  pii'tur*'  film 
for  playback  by  conventional 
photoi'b'cl  l  ie  met  hods. 

.\t  least  two  coniiianii's  are  iiii- 
il.  i  s!..od  t.,'  d.  velopintr  ni.iy 


netic  tape  which  can  be  trans¬ 
ferred  to  picture  film  without  re- 
recordintr.  That  this  can  be  done 
has  been  demonstrateil  experimen¬ 
tally.  Widely  sout;ht  is  some 
methfsl  by  which  .simultaneous 
recordinjf  of  jiictures  photojfraphi- 
cally  and  sound  ma/netically  can 
be  accom[)lished  on  the  same  (liece 
of  film.  .Amonyr  the  problems  cur¬ 
rently  encountered  is  the  tenileiicy 
of  oxides  to  run  into  picture  area 
duririyr  di'velopnu'iit.  Kinders 
which  hold  the  oxide  in  iilace  ap- 
liear  to  reduce  the  am|ditude  or 
(|uality  of  sound  plavbaik. 

Trend  toward  reil-oxide  tape 
and  oxide-in  wind,  amontz  manu¬ 
facturers  of  matznetic  recorders  is 
noted  by  C.  .1.  I.eHel  of  Audio  De¬ 
vices.  Only  7  percent  of  the  ma¬ 
chines  made  today  call  for  black 
oxide,  while  the  others  use  either 
black  or  red.  Over  75  jK*rcent  of  all 
n*'w  machines  use  oxide-in  wind. 

.Scanning  .\ds  searchinjf  for  elec¬ 
tronic  ernfineers,  we  note  that  a 
hiyrh  percentayce  of  those  at  present 
appearinyr  are  placed  by  aircraft 
manufacturers,  or  by  firms  pri¬ 
marily  serving  aircraft  makers,  or 
by  tzo'ernment  ajzencies. 

Shipments  of  ele*  t runic  appara¬ 
tus  in  six  catejfories  to  the  I’.  S. 
jfovernment  by  UT.MA  members 
totalleil  in  the  secoml 

«iuarter  of  l!*.5(i  as  ajfainst  $20,- 
in  the  first  quarter.  The 
breakilovvn  was  as  fidlows: 

icol  it  ». '7. rc  , 

I-.. run.  ..|-ir|.  I7|s.i.« 

.s.'ti.ir  . 

\.i\  .11.1  ^.■:..Slll 

r.'i  ..|.i>|.  zii.'c.-; 

t  ^  »  T>  •  -i  11  .Dl 

Orders  leceived  from  the  )fov- 
ernment  dtiriniz  the  s»‘cond  quarter 
totalled  $i‘il.7ol,tf>7  compared  with 
$1I.2u."i.:!*.mi  in  the  first  quarter. 

Tourinc  OK’s  new  $1S.iki().0(»o  re¬ 
search  laboratory  in  Schenectady 
during  the  recent  NAS  meeting, 
we  heard  about  a  method  of  meas- 
uriiiyr  films  down  to  one  millionth 
of  an  inch  in  thickness. 

■'II..W  ."  we  asked,  "d.i  you  obtain 


:  i 


I 
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SYLVANIA 

GERMANIUM  DIODES 
SEALED-IN-GLASS 


They're  individually 
engineered  to  meet  YOUR 


circuit  requirements 


1 N34A  — General  Purpose  Diode.  The  workhorse  of  the 
Sylvania  line.  .Veu  higher  quality  standards  fuarantee 
hark  resistance  higher  than  >  3  iiie|tohni  at  —10  volts. 

1  N3tA  —  Hiph-Resistonce,  100-Volt  Diode.  .Vou'  spe¬ 
cially  enitineered  to  (tuaraniee  still  higher  back  resist¬ 
ance  at  both  high  and  low  voltage  levels.  0.6  nieftohm  at 
—  3  volts;  0.2  megohm  at  —100  volts. 

INS4A  — Here's  o  real  high  bock  resistance  crystal. 
Mow  guaranteed  to  show  at  least  1.4  megohms  at  —10 
volts  -  averages  better  than  2!  Use  it  for  high  efficiency  in 
high  load  resistance  circuits. 


high  efficiency  operation  into  low  impedance  loads. 


1 NSSA— General  Purpose  100-Volt  Diode.  \ou'  guar¬ 
anteed  to  have  resistance  of  at  least  0.16  megohm  at  —100 
volts.  Use  it  for  gating  or  clamping  circuits  where  de¬ 
pendable  high  voltage  hold-off  is  required. 


Try  these  new,  finer-(|uality  Sylvania  “Sealed-in- 
(ilass"  (sernianiiini  Diodes.  You'll  find  them  ideal 
for  scores  of  applirations  eallinp  for  low  power 
rectification  at  frequencies  up  to  several  hundred 
megacycles. 

Mail  the  coupon  today  for  a  new  FREE,  8  page 
booklet  describing  Sylvania's  complete  line  of  both 
glass  and  ceramic  style  Germanium  Diodes  and  for 
Naristor  Iviws. 


1NSSA— ISO-Volt  Dioda.A'eu  more  rigid  specifica¬ 
tions  guarantee  at  least  0.3  megohm  bark  resistance  at 
—  150  volts. 


INS6A-L0W  Forward  Impadanca  Oiod*.  .Average  for¬ 
ward  resistance  less  than  60  ohms  at  one  volt.  Ideal  for 
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contiAtfcd 


films  that  Ihm  for  oalihratioii  ■’" 
arni  Were  tohl,  in  all  seriousness, 
that  It  IS  merely  a  matter  of  put¬ 
ting  ten  coatini^.s  on  top  of  each 
other,  each  coatinir  heinir  one  ten- 
millionth  of  an  inch  thick.  Ac¬ 
tually,  that’s  just  what’s  done.  The 
deposited  layers  are  one  molecule 
thick,  and  a  molecule  just  happens 
to  he  one  ten-millionth  of  an  iiu  h. 

We  are  reminded,  somehow,  of  a 
dimly-remembered  method  of  de- 
terminiiiir  the  number  of  cows  in 
a  field  by  countinir  somethin!,'  or 
other  and  <li\idiny'  the  result  b\ 
four. 


pSAYESPAa 

fai  mowrtiig 

‘airborne  equipment 


Kei  eiser  .'sale»  l>y  licensees  dur¬ 
ing'  the  first  six  months  of  l‘.»-)0 
totalled  '.•.tilti.tif')  units,  worth 
$•'. IS.'.niT.'.iTi;,  Here’s  the  way  the 
total  broke  dow  n  ; 


FOR  ASSURED  CONTROL 
of  SHOCK  and  VIBRATION 


THAN  '/2  INCH  clearance  is  m 


leeded  between  mounting 
surface  and  shock-mounted  equipment  when  you  use  Type 
6475  BARRYMOUNTS  in  your  mounting  bases.  Yet  effective 
protection  against  the  high  shock  of  landing,  taxiing,  and  gun¬ 
fire  is  provided  by  the  air  damping  of  these  unit  mounts. 

Bases  using  these  mounts  conform  to  latest  govern* 
ment  specifications  and  can  be  furnished  to  your 
load*rating  and  dimensional  requirements.  Unit 
BARRYMOUNTS,  Type  6475,  are  also  available  for 
assembly  directly  to  your  equipment.  Two*hole  and 
four-hole  mountings  can  be  furnished;  load  ratings  are 
from  0.3  to  3.0  pounds  per  mount. 

FREE  DATA  SHEET  :605.  giving  details  of  sizes  and  per- 
formance  characteristics  will  be  sent  on 
^  \\  request.  Ask  also  for  Catalog  502  fully  de- 

X/  scribing  other  BARRYMOUNTS  for  aircraft 
— '  service,  and  for  Catalog  504  covering 

BARRYMOUNTS  for  industrial  service. 


>I»Ti-ur> -.\r»-  Uei-filiers  are  bijr 
money  makeis  in  the  indu.strial 
eleel roiiie.'*  bii.-iines.-i.  aecordinjr  to 
•in  .MKK  siir\e\.  'rotal  il-e  out¬ 
put  power  pro\ided  by  all  pres- 
>  ntl\  installed  units  is  -million 
kw.  divided  arnony'  users  as  fol- 


IVi .  ti  .,  '  .  mi,  111  ..  t.iiiiO 

i:.t  1  w .i\  t  FHio 

MliiiT  s:  All*!  r.il 

ln«rf'-Ti  :,il  41*7.000 

In  electnuhemiial  service  over 
th*  percent  are  continuously 
luimped.  In  the  third  cateymry 


0«c>  ITT  SM««y  $♦. 


Combrldq*  3S 
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SHOCK  ™  VIBRATION  ]|| 

re 

NEW  Air  domped  BARRYMOUNTS 

only  ptrct-nt  are  continuously 
pumped.  Anionir  all  user.-*  the 
trend  i.s  towanl  completely  sealed 
types. 

Averajre  yearly  outage  time  is 
od  hours,  or  about  O.S  jiercent  in 
electrochemical  service.  Averajre 
life  of  sealed  types  in  2-1-hour-a- 
day  electrochemical  service  is  It.H 
years. 


.\bstract  of  a  paper  entitled 
“Null  Polygons",  delivered  before 
a  nieetinK  of  the  National  .Vcatl- 
emy  of  Sciences: 


Hy  a  null  y<>-  tm  an  a 

l»«>l>Kun  »at‘h  «.»f  %%!»•»?•♦•  is  o(  Intyth 

Jso  rs.  /’  /*/  .  I*m 

ami  fi  /‘t/*!  .  /\/*t  ” 

\Vr  study  th*-  s»-t  of  all  Tit*  > 

.tr*‘  hot  XiTM  What  Is  th»-  th»M.r\  *‘f  »h» 
That  Is  lli»‘  |•rl•l>Uln  tl*i* 

p.ijM  r 

We  can  see  how  it  truuUi  be. 


Conclusions  of  a  stiuly  of  the 
effects  of  television  on  sports  at¬ 
tendance,  by  .Jerry  .Iordan  (for  a 
dejrree  in  psychidoK.v  at  Princeton 
and  a  master’s  at  the  I’niversity 
of  Pennsylvania >,  are  as  fidlows; 

“The  length  of  timt  a  person  has 
oieneff  a  ft/erision  set  fiiriethj  in¬ 
ti  ite  nets  his  anil  his  faniihi's  al- 
tendanre  at  sports  events. 

“Whin  hr  first  Imps  a  sit.  at- 
tendnnre  iioes  down  ti  inporarihi. 
Later  aftir  one  siason  in  most 
sports  atti  ndanee  n  turns  to  nor- 
nod. 

".After  oni  or  tiro  piars  of  oirner- 
ship,  the  tv  oirni  r’s  atti  ndanee  rate 
is  hii/hir  than  that  of  non-mem- 
hers . 

“Tl’  oirni  rs  take  other  meinfiirs 
of  thiir  family  out  to  i/anies  more 
frei/uently  than  non-ou'ners. 

“The  lonii-ranye  efirrt  of  tele¬ 
vision.  ns  it  is  today,  thi  n  fon  ,  irill 
not  harm  attmdanri  at  sjMirts 
evints,  and  may  helfi  to  inenase 


Kadio-Fiquipped  i'axicalis  now 
total  4<i,(Hi(i,  and  are  operated  by 
.‘J.ddd  comjianies  in  cities, 

according  to  Stanley  C.  Koss,  pres¬ 
ident  of  the  American  Taxicab 
■Association. 


We’ve  Just  .Met  a  Navy  radioman 
trained  to  lake  pictures  from  the 
air.  His  present  assiyrnment  in¬ 
volves  takinK  them  under  water. 
Kvery  time  he  dives  he  draws 
tlijfht  pay. 


SICMV  INSTR I  MENTS,  l>C;.  *2  CEYLON  sT..  B«»ST  ON  21.  MVSS 
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i—  -  'H-  — H 


VtHr,  •  •  from  ^ tailor n  • 


1  ((lull  |4(  |0,(NN1  t»|ttii«  '^l.iii«l.iri|  liilrr 

rflirr  t  |0', 

Sliafl  HulNliun 

itNI*  Midi  mutllll,  dl**  'd 

rfln  !i%r  riil4t|oii  t*  JT** 

\t  ailalilc  I  a|M-r- 

Niiiiilirr  t  l4i|M‘r  i*  oltititlairil 

lat  ( (»itdiitititi*in«  i  ««n  In*  ■ii|i|»Ii«*«I 
if  rr«|iifrri| 

<  411  1*4'  •iii|*|ili«'«l  Midi  Liiurli*«l  4n«l 

«l4i||r«f  «li4tl  lor  |*iiAli>oti  kiioti,  «l4n«l 
jrd  <HrrMilri%rr  «lol.  itr  flail*  for 

•ft  •«  rrM  or  |Mi*fi  oil  kiioh* 


A  Aow  2-\\  aU 
Win*  Won  ml  (Control 

lutli*-  MallotN  liiifol  \aiialil*-  ii-'-i-toi'  tlicn* 
lia-  H(»\\  aililfd  a  2-\\all  wirr  \Numiil 

l  ontnd  with  Ifaliitt  '  itii:  tlir  altfiitioii 

of  t 

l*t<'*'l>iol|  WltldlllL'.  illllaltlr  rolilart'..  atul 
"liinlN  doifiii  all  ronIrilMilc  |o  (hr  loiiji  Iit*‘, 
'U|MTior  [wrlortiiainr  ami  ll*■[•^■||llal•l*■  iiiii- 
iortiiit\  lor  nnIiiiIi  all  Mallors  roin|>on(‘nl' 
arr  known. 

l*ro<ln<'tion  'aniiih-  ami  foni[il«-tf  (rrlinital 
data  air  a\ailal>lr  on  ir(|nr'i. 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


SERVING  INDUSTRY  WITH 

Copacitort  CootacK 

Coftiroli  ReiiifOfi 

Raci'ftart  V.brofor^ 

S 

Switches  Supplies 

Resistance  Welding  Materials 


INDIANAPOLIS 
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CROSS 

TALK 

►  MIXKI)  .  .  .  The  cover  of  this 
issue  liemonstratcs  the  validity  of 
the  mixeil-hitfhs  principle  of  color 
television  transmission,  (see  also 
p  122  of  this  issue).  It  demon¬ 
strates  that,  usintr  mixed  hiKhs, 
imajre  (juality  can  be  obtained  with 
a  vuleo  band  of  4.2  me  which  is 
remarkably  like  the  (juality  ob¬ 
tainable  with  a  12-mc  band  when 
mixed  hijrhs  are  not  used.  I’n- 
fortunately  the  mixed-hi^hs  tech- 
ni<iue  cannot  be  used  in  the  tield- 
seciuential  (CHS)  color  system; 
it  can  be  used  in  iiuasi-simultane- 
ous  sy>tems  like  the  dot-se(iuential 
i;<'.\  system.  In  decidintr  in 
favor  of  the  CHS  system,  therefore, 
the  FCC  jiassed  up  a  tremendously 
imi)ortant  principle  of  spectrum 
conservation.  There  were,  of 
course,  extenuating  circumstances 
wliich  weighed  ayainst  the  adop¬ 
tion  of  a  system  usinj?  mixed  hi^hs. 
But  the  members  of  the  FCC 
tijuKird  the  principle  of  mixed- 
hiyhs;  they  did  not  halanre  it 
aKiiin.'t  the  advantatres  of  the  tield- 
se(iuential  .system.  .\ccordinK'  to 
the  FCC  "first  color  reiiurt’’,  the 
ad\ antayes  of  mixe<l  hijrhs  are 
mere  "claims”,  and  loss  of  hori¬ 
zontal  resolution  (Ii  was  attri- 
buteil  to  the  use  of  mixed  hijrhs. 
Commissioner  Jones,  in  his  sepa¬ 
rate  opinion,  stated  that  "the  prin¬ 
ciple  of  mixed  hiKhs  is  a  matter  of 
comidete  theory,  unsupported  by 
any  scientific  data  other  than  bare- 
fai cd  statements  Yet  Com- 

mir-sioner  Jones  saw  the  very  pic¬ 
tures  which  appear  on  our  cover 
on  .\pril  27.  lyoii,  several  months 
before  he  wrote  his  opinion.  He 
evidently  did  not  know  w’hat  he 
was  lookiriK  at:  explicit  scientific 
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proof  of  the  etficiency  of  mixed 
hiKhs.  Or,  if  he  did  understand  it, 
he  preferred  to  ignore  the  evidence 
before  his  eyes. 

The  FCC,  having  expressed  dis¬ 
belief  in  the  engineering  testimony 
of  a  large  segment  of  the  industry 
lit  will  have  little  to  do  with 
the  N.T.S.C.,  for  example),  con¬ 
tinues  to  make  similar  errors  of 
technical  judgment.  The  very 
transmission  standards  adopted  on 
Octolier  11  for  the  field-seijuential 
color  system  are  a  case  in  point. 
Nowhere  in  the  .standards  i.s  there 
any  specification  of  the  relative 
amplitude  of  antenna  voltage  on 
successive  fields.  This  omission  is 
a  technical  mistake  which  must  he 
rectified  before  any  eijuipment  can 
be  designed  for  the  system.  In  the 
meantime,  the  indu.stry  is  proceed¬ 
ing  on  the  assumption  that  the 
missing  standard,  when  ordered  by 
the  Commission,  will  follow  the 
t'HS  recommendation  that  ecjual 
signal  voltages  on  successive  fields 
will  produce  a  standard  white 
enual  to  "illuminant  C”  (x  —  (».- 
.■{1(1,  y  =  0.:{lf)).  I’erhaps  the  FCC 
stalT  has  a  better  or  ditferent  idea. 
Whatever  it  is,  it  must  be  stated 
as  a  standard,  and  (piickly. 

In  another  part  of  its  report,  the 
F(^({  says  “The  Commission  is 
aware  that  of  necessity  it  must 
rely  to  a  great  extent  upon  indus¬ 
try  experts  for  data  and  expert 
opinion  in  arriving  at  decisions 
in  the  field  of  standards;  our  own 
facilities  are  too  limited  to  gather 
much  of  the  data.”  Truer  words 
Were  never  .said. 

►  .\NTI-U.\I.\  .  .  .  Comes  nowr  the 
story  of  Dr.  (I.  A.  Sykes,  whose 


picture  appears  on  p  134  of  this 
issue.  Dr.  Sykes  had  a  contract 
with  the  Palisade  Amusement 
Park,  on  the  cliffs  opposite  125th 
Street,  Manhattan,  to  the  follow¬ 
ing  wit:  He  uses  a  fearsome  col¬ 
lection  of  surjilus  radio  gear,  in¬ 
cluding  an  X-band  paraboloid  with 
wire.s  attached,  to  irradiate  the 
clouds  over  the  amusement  park. 
His  object:  to  dissipate  the  clouds 
in  favor  of  good  amusement-park 
weather,  thereby  putting  himself 
in  direct  competition  with  Har¬ 
vard’s  Dr.  Howell,  who  had  a  con¬ 
tract  with  the  New  York  Hoard 
of  Kstimate  to  make  rain. 

Dr.  Howell  makes  Dr.  Sykes  look 
like  a  i>iker  when  it  comes  to  take- 
home  jiay.  Herr  Sykes,  it  says 
here,  gets  for  each  clear  day, 
forfeits  $l,(»(i<)  for  each  rainy  day. 
Just  to  see  what  kind  of  a  horse¬ 
race  this  is,  we  called  up  the  New 
York  Weather  Bureau  and  found 
that  records  based  on  75  years, 
covering  the  months  June  through 
September,  indicate  an  average  of 
41  rainy  days,  against  73  clear 
and  cloudy  days,  the  remainder 
being  indifferent  combinations  of 
rain,  clear  and  cloudy.  So,  (ilaying 
the  matter  strictly  on  form,  the 
Doctor  stands  to  pay  out  $41,000 
and  take  in  $.'{(i,500,  for  a  net  loss 
of  $l,.">00  per  season,  unless  the 
management  gives  him  half  credit 
for  the  indifferent  days,  in  which 
case  he  takes  in  another  $2,000, 
cutting  the  loss  to  $2,500. 

Anyway  you  look  at  it,  we  want 
no  piece  of  that  contract.  Except 
for  one  thing.  Dr.  Sykes  i.s  using 
electronic  devices  to  shade  the 
average  in  his  favor.  Might  be 
something  in  it  at  that! 
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HIGH-RELIABILITY 


lull*-  r.iiliiri*  iliiriiii:  tiu*  (ir*l  l.(MM)  lioiir-  lia>  Imm'd  nMliic*Ml  tr<un  .'i(>  prirfiit  to  .'i.l!  |»<*r- 
rriil  ill  airlioriir  ('oiiiiiiiiiiicatioii  and  navigation  (H]ui|>nu-nt  iindf-r  tin*  prourain  for 
ini|irovi‘inrnl<i  in  ron-truction  and  inaniif artiirin^  trrhniipies  spon.»ori‘d  li\ 


At  THF  (T/iSE  of  th**  reiont  war. 

thi-  r<irtim«T<'ial  airlintw  witi- 
fa>ril  with  th«-  full  imiiact  of  th*- 
tirohlcm  of  fill**-  rt-liahility. 

Kh-rtrotui'  tiilM-*  miixt  lUTcssarily 
l)«-  i-mifloyi-d  for  the  sati^ifactory 
o|>*-ration  of  th*-  complex  irear  a.'*.'<o- 
i-iateil  with  modern  aircrafi.  Ilow- 
i-ver,  factor-*  .-•uch  a^  exreHsive  on-')tT 
cyclmy  of  the  eipii|imeiit,  constant 
vihratinn,  an<l  wide  variation.s  in 
operating  volta>r*-.s  impose  ropiire- 
m<-nts  which  ar*-  diHicult  for  the 
III  lies  to  meet. 

I'nder  thi-  severitx  of  the  .-ipjili- 
calion,  the  failure  rates  of  conven¬ 
tional  receivint'  tuhes  employed 
rea- hed  alarminy  heijrhls  With 
safely  of  airline  op«rations  en- 
ilaiu'eri'd  and  tht-  luist  of  the  asso- 
I'lali'd  maintenani*-  excessive,  the 
iie«-d  for  more  r•‘llat)ll■  tiita-s  was 
manifest. 

To  comhat  tin-  situation,  .Vero- 
naiitical  Radio  In-'  pres<-nted  to 
the  tiihe  indu,str\  a  pro>.'ressi  ve 
protrram  to  .-idaiit  the  ipiality  of  the 
ri'i-eiviny  tuhes  emjiloyed  to  the 
reipiir*-ments  of  the  aiiplications. 
This  orirani/ation,  commonly  known 
as  AU1N<'.  IS  a  non  iuofit  ttvhnical 
ayency  maintained  h>  the  airlines 
to  I'lMiidinate  the  iie\elopment  of 
i-lectronic  •vpiipment  for  their  use 
The  imniiMliale  ohjeitive  of  the 
.\1;1N(’  program  was  th*-  improve- 
nu-nt  of  existiny  coii't  nut  ions  and 
maniifaetiiriny  techni-pies  to  the 
Iioinf  when-  the  hiirlu-st  «ieirree  of 
reliahilitv  could  he  e\pe,  teil  from 
each  tllh*'  r.>  en.'ihle  the  desiyn. 
manufai'ture,  ami  test  effort  to  ht- 
ilirecti-d  elTectuelc  to  the  ha-i-  yi-al 
<-f  maMinum  reliahilitv.  .  o't  •  on- 
s|<h-ra!  Ii'll-  were  ne<-e".ililv  r*-le. 
cat*-d  t-i  a  i-ositi  -n  ->1  '--i-omiarv 
imporlanci 

riu-  si-ope  .'f  the  .VRI\t  pr-'yram 
was  inti-nti.-nally  limite.i  to  a  rela¬ 
tively  small  I'.umher  --f  tvpes.  Hy 


•■oncentratinjf  the  eriifim-erinir  effort 
on  a  minimum  numher  of  tyia-s.  the 
Koal  of  ipiality  was  felt  to  he  en- 
ham  ed. 

■ARINC.  after  coiisultini.'  the 
manufacturers  of  aircraft  elec- 
tronii-  eipiipment,  cho.sc  initially  10 
tula.-  types  to  he  includ«‘il  in  the 
Iiro^rarn.  The  erpiipment  manufac¬ 
turers  airreed  that  these  10  types 
woulil  till  the  majority  of  their 
m-eds  for  airborne  communication 
and  naviyation  *spiipment  and  that 
they  would  attempt  to  desiyn  new 
eipiipment  arounil  these  tyjies  to  the 
exclusion  of  other  conventional 
*y[ies. 

Performance  Checks 

The  proyram  was  to  he  dynamic. 
Records  were  to  he  kejit  of  each 
tube  in  service,  and  each  inoiiera- 
tive  tube  was  to  l>e  returned  to  the 
manufacturer  for  enyinei-riny  anal¬ 
ysis.  Rased  on  the  condition  of  the 
returned  tuhes  and  on  the  associ- 
af«-d  p*'rformanee  data,  the  d<-siyn 
was  to  he  continually  modilted  to 
achieve  additional  reliability.  .Also, 
whatever  savinys  wen-  rt-alizt-d 
from  improved  maniifacturiny 
methmis  or  increased  production 
w«-re  to  Im-  reinveste*!  in  another  a»- 
P*vt  *>f  ipiality  such  as  the  tiyhten- 
iny  of  the  control  limits.  The  result 
of  the  dynamic  aspect.s  of  the  pro- 
yiatn  was  the  production  of  a  tube 
whose  i]uality  improves  steadily 
with  tim*-. 

•A  word  should  probably  be  said 
to  explain  the  use  of  the  word  "re¬ 
liable."  The  airlines,  typical  of  in- 
iliistrial  users  of  electronic  tubes, 
liesired  relatively  lony  life  of  the 
Tubes;  however,  the  predominant 
facti-r  was  sat isfactory  perform- 
am-i-  h«-tvveen  [in-determined  re- 
[ilact-nu-nt  [leriods.  If  the  tuhes  could 
he  lii-pemh-d  u[ion  to  oiverate  for  a 
tKi-d  ['--rioii.  relatively  inexpensive 


preventive  maintenance  method.s 
could  tie  employed;  unscheduled 
failures  whiih  adversely  affect  the 
safety  lev*>l.  iin  rease  down-time  of 
the  aircraft,  and  increase  mainte- 
nanc*-  ex[ienses  could  be  eliminated. 
Thus,  the  actual  number  of  hours 
of  tube  life  is  less  imiiortant  than 
the  fact  that  no  failures  occur  dur- 
iny  thi-  i-stablished  service  time. 

Thi-  objective  of  the  .AKIN('  pro- 
yram  was  the  realization  of  tubes 
with  .'[lecial  attt-ntion  yiven  to  con¬ 
struction  so  that  a  very  hiyh  per- 
centaye  would  realize  a  certain  life. 
Such  a  tube  can  pro|H-rly  be  called 
a  hiyh-reliability  tube.  The  airlines 
-learly  n-coynized  the  fact  that 
hiyh-n-liahility  tubes,  and  not  nec¬ 
essarily  lony-life  lubes,  were  re- 
ipiired  for  their  a|>plicatinns. 

No  sinyle  featun-  distinyuishes  a 
reliable  tube  from  a  stainlard  com¬ 
mercial  ty|)e.  Reliability  is  a  char¬ 
acteristic  that  is  built  into  tubes 
as  the  inteyrated  result  of  siiecial 
-lesiyn  considerations,  ailvanced 
maniifacturiny  techniques,  and  riy- 
orous  testiny  procedures 

Special  Techniques 

The  desiyn  of  the  ARINf  tubes 
must  assure  that  the  tube.s  have 
the  capabilities  of  reliable  o[ier- 
ation.  In  addition  to  incorporat- 
iny  the  requirements  for  excellent 
electrical  [lerformance,  the  hiyh-re¬ 
liability  tyiies  incor|K)rate  a  iieat*-r 
construction  desiyned  to  with-^tand 
excessive  heater-cathode  v-ycliny. 
The  desiyn  also  >atisfies  the  re¬ 
quirements  for  mechanical  'turtli- 
ness.  To  withstami  shoik  and  vi¬ 
bration.  the  lenyths  of  the  internal 
i-lements  are  kept  to  a  minimum, 
and  all  [larts  are  securely  fixed  in 
position  to  avoid  t>ott-ntial  short 
circuits. 

To  assure  the  ultimate  in  q-iality, 
the  actual  assembly  of  the  liiyh-re- 
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MINIATURE  TUBES 


On  th«  production  line  whore  mountt  lor  the  tubei  are  ateembled,  maqnilyinq 
qlaeeee  are  used  lor  inspection 
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liability  tyjM^.s  is  st*parat*'(l  from  the 
assembly  of  the  eonventional  re- 
ceivinjr  types.  The  operators  are 
specially  selected  and  are  paid  hiph 
hourly  rates. 

The  oiHTators  are  carefully  in¬ 
structed  that  (piality  of  workman- 
•ship  is  the  primary  consideration. 
Uurinp  the  entire  manufacturinp 
proceilure.  e.vtreme  care  is  exer¬ 
cised.  (Questionable  material.s  or 
parts  are  di.scarded.  No  attempt  i> 
made  to  reduce  costs  in  any  way 
that  could  conceivably  impair  the 
•  luality  of  the  finished  product. 

Heater  Construction 

ltecau«e  the  reliability  character¬ 
istic  of  the  final  tube  depends  on 
the  quality  of  each  component  part, 
extreme  care  and  exhaustive  in¬ 
spections  are  incorporated  in  every 
stape  of  production.  .As  an  example 
of  the  special  manufacturinp  tech¬ 
niques  employed,  consider  the  proc- 
e.ssinp  of  the  heaters. 

The  heater  wire  is  first  coated 
with  insulatinp  material,  and  the 
diameter  of  the  coated  wire  is 
measured  with  micrometers  to  as¬ 
sure  uniformity  of  coatinp.  The 
heater  wire  is  then  bent  to  the  de¬ 
sired  form,  and  the  ends  are  clipped 
to  the  proper  size.  The  formed 
heater  is  then  checked  for  lenpth 
and  Ijends.  The  size  of  the  bend  is 
carefully  controlled.  The  bend  can 
not  be  excessively  sharp  or  brittle¬ 
ness  and  mechanical  weakness  re¬ 
sult.  On  the  other  hand,  an  exces- 
-ively  larpe  bend  will  not  fit  prop¬ 
erly  in  the  cathode  sleeve. 

Because,  in  the  process  of  form- 
inp,  the  insulation  is  cracked  at  the 
bends,  additional  coatinp  is  deposi¬ 
ted  on  all  bends,  to  eliminate  the 
possibility  of  heater-cathode  shorts, 
by  a  process  known  as  cataphoresis. 
After  cataphoresis,  the  heaters  are 
100-percent  inspected  under  binocu¬ 


lar  niicrii.>ci(pc.>  lor  uniformity  and 
bend  coatinp.  The  heaters  are  then 
tired  to  bake  the  insulatinp  coatinp. 
Followinp  tirinp.  uniformity  of  bend 
size  i.^  checked,  and  samitles  are 
subjts'ted  to  riporous  brittleness 
tests.  Th«-  heaters  are  then  inserted 
in  small  individual  plass  tubes  to 
avoid  po.ssible  liamape  in  handlinp. 

After  the  heaters  are  in  the  plass 
tubes,  a  lOu-percent  binoi-ular-mi- 
cro.scope  inspection  is  incorporated 
to  check  for  chips,  dryness,  anil 
other  imperfections  of  the  insula¬ 
tion  as  Well  as  crooked  heater  lep.s 
and  dark  insulation  which  can  re¬ 
sult  from  impurities  in  rlie  heater 
wire.  The  acceptable  heaters  are 
then  transported  to  the  mountinp 
-ection  in  the  plass  tubes. 

Before  lieinp  inserted  in  the 
cathode  sleeve,  etich  heater  is  visu 
ally  inspecti'd  by  the  mountinp 
operator.  .After  mountinp.  the 
heater  is  apain  100-percent  checked 
under  biniK-ular  microscopes  for  de¬ 
fective  insulation  and  defective 
heater  welds.  Thus,  by  exhaustive 
inspection  technique  every  effort  is 
expended  to  avoid  defective  heater 
units  and  fiossible  heater-catho<le 
shorts. 

(.'omparable  precautionary  meas- 
ure.s  control  the  production  and 
processinp  of  all  other  component 
I>art.s.  Numerous  inspections  repu- 
late  the  quality  of  the  mica  insu¬ 
lators,  plates  and  shields,  cathode 


tabs,  sprayed  cathodes,  sterns,  and 
prills.  .Althouph  each  component  is 
completely  inspected  before  beinp 
sent  to  the  mountinp  proup,  each 
Iiart  is  reins|HTted  by  the  mountinp 
operator  under  a  mapnifyinp  plas.s 
before  beinp  used. 

-As  a  linal  check,  the  completed 
.issembly  is  lOO-percent  inspwted 
under  biiUK'uiar  micro.scopes.  The 
final  inspiTtion  covers  a  minimum  of 
lt>  items  and  includes,  for  example, 
checks  for  the  prid  turns  (loose, 
tipht,  or  distorted),  heater  welds 
'  burned,  cold,  splashed,  or  poorly 
bedded),  mica  insulators  (broken 
or  defective),  and  cathodes  (bowed, 
distorted,  or  defective).  Here,  as  in 
every  other  inspection,  any  item 
which  is  of  ipiestionable  quality  is 
di.scarded. 

Burning-In  Check 

.After  the  tubes  are  exhausted 
and  apeil,  each  tube  is  tested  for 
shorts,  pas,  anil  a  major  character¬ 
istic  such  as  cutoff.  .All  tubes  are 
then  piven  a  burninp-in  period  of 
l.S  hours  under  normal  operatinp 
conditions.  The  burninp-in  period 
has  Ix-en  found,  after  exhaustive 
tests,  to  reduce  ilrastically  the  num- 
lier  of  early-life  failures.  The  bum- 
inp-in  period  also  serves  to  stabi¬ 
lize  the  electrical  characteristics. 

On  an  exactinp,  statistical  sam- 
plinp  basis,  the  tubes  are  subjected 
to  severe  test  conditions.  In  addi- 
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Essential  Characteristics  oi  the  ARINC  Tubes 


lion  to  the  atsnclAnl  electrics!  tests, 
the  tutwa  must  pass  the  require¬ 
ments  for  vibration,  shuck,  grlass 
strain,  irrul  emission,  electrwle  in- 
sulstiun.  Slid  heater-cathode  leak- 
age 

Two  life  tests  are  incorporated. 
The  first  is  similar  to  the  standard 
intermittent  life  test.  To  be  accept¬ 
able  in  this  case,  the  tubes  tested 
must  have  a  li.^-|M‘rcent  realization 
of  possible  ofierating  time.  The  sec¬ 
ond  life  test  is  the  heater-cycling 
life  test.  In  this  case,  7.5  volts  is 
applied  to  the  heater  and  100  volts 
d-c  is  applied  lietween  the  heater 
and  cathode.  The  voltages  are  ap¬ 
plied  for  one  minute  and  then  re¬ 
moved  for  one  minute.  The  tuln-.s 
are  tested  for  2,0(M)  cycles  under 
the.se  conditions. 

Because  of  the  de.stnirtive  nature 
of  the  healer-i'ycling  life  te.st,  the 
tuiws  te.Hted  are  discarded.  An  ade¬ 
quate  .sample  is  tested  to  a.s.sure 
tliat  a  minimum  of  iwrcent  of 
the  entire  prisluct  will  not  fail  or 
develop  an  apprecialile  heater-cath- 
lale  leakage  current  while  oia-rating 
under  the  condilion.s  of  the  test.  If 
tlie  sample  fail.s  the  heater-cycling 
life  te.st.  the  entire  production  lot  i.s 
scrapiH'd. 

Rciulti  of  Program 

Before  the  program  wa.s  inili- 
ated,  the  commercial  airlines  were 
experiencing  a.s  high  a.s  30  percent 
failures  on  the  t>pe  I'l.VK.'i  during 
the  lir.st  thou.sand  hour.s.  The  fail¬ 
ure  rate,  after  three  years  of  con¬ 
tinual  improvement  on  the  1 
t  high-relial)ility  sharp-ciiti'lT  i*«“n- 
tode  which  has  siiper.seded  the 
tiAK.'i  in  aircraft  eipiipment),  ha.s 
been  reduied  to  3.2  percent  in  the 
first  thousand  hour-*. 

It  IS  i-xpected  that,  even  witiiout 
drastic  changes  in  design  and 
manufacturing  techniuues,  tlie  fail¬ 
ure  rate  will  he  l)ri)ught  down  to 
less  tiian  one  i>ercent  as  a  result  of 
the  dynamic  nature  of  the  program 
Other  t>pes  on  which  sutricient  life 
te.st  data  ar«‘  availatili*  show  equally 
impressive  im[>ro\ements. 

Many  of  the  original  complaints 
such  as  heater  failure  due  to  cy¬ 
cling  have  been  reduced  t«)  the  van- 
i.shing  point.  The  majority  of  fail¬ 
ures  currently  being  exjH'rienced  by 
the  airlines  are  emission  failures  as 
contrasted  to  such  common  cause.s 


of  failures  a.s  shorted  element.s  and 
oiM-n  healiTs.  In  many  ai>plications, 
emission  failures  can  be  considered 
a.s  safe  failures. 

It  is  estimated  liy  .\U1NC  that  in 
I'.M'J  the  n«‘t  saving  to  the  airlines 
by  using  tlie  two  reliable  types 
available  at  that  time  was  over  a 
quarter  of  a  million  dollars.  The 
saving  w.-is  achieved  de.spite  the 
fact  that  each  tube  i.s  approxi¬ 
mately  three  to  live  time.s  more  ex¬ 
pensive  than  a  similar  conventional 
receiving  type.  The  increased  re¬ 
liability  of  the  eli*ctronic  gear  has 
also  resulted  in  increased  safety  of 
the  airline  operation  and  a  reduc¬ 
tion  in  the  numU'r  of  delayed 
flights. 

Nine  of  the  original  ten  types  are 
available,  and  the  tenth  is  in  the 


process  of  design.  The  characteri.s- 
tics  are  tabulated  on  the  attached 
summary  chart.  Included  in  the 
available  typi's  are  three  twin- 
truKles,  three  radio-frequency  pen- 
toiles,  a  power-arnpli.ier  pentode, 
a  twin  diode,  ami  a  pentagrid  con¬ 
verter.  .\11  are  of  n  .niature  con¬ 
struction. 

The  AltlNC  program  was  initi¬ 
ated  to  develop  the  quality  tubes 
required  for  aircraft  applications. 
The  immediate  goal  of  fewer  than 
2..'»  percent  failures  during  the  first 
thousand  hours  has  essentially  been 
reacheil,  and  new  goals  of  even 
lower  failure  rates  are  being  .set. 
The  result  of  the  program — the  pro¬ 
duction  of  high-reliability  electronic 
tubes — is  therefore  now  available 
to  other  industrial  applications. 


u 
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STORAGE  DEVICES 

for  Communications 

Iiiipro\e(l  (’oniinunii'atiunri  systems  are  pretlieteil  u]ion  deviees  in  which  the  time  scale 
is  expanded  and  compr»>s>ed  as  well  as  upon  delay  t\pes.  E(|uipment  for  attainin'!  these 
comlitions,  including  electrostatic  storage  tubes,  delay  lines  and  flip-llop  circuits,  is 

described 


STOK-UiE  OK  information  takes 
;)lai.‘e,  in  some  form  or  other, 
in  all  communications  systems,  and 
is  evidenced  by  the  fact  that  the 
output  of  a  system  is  a  weighted 
response  to  the  past  of  the  input. 
It  is  known  that  the  output  of  a 
system  does  not  depend  alone  on  the 
present  value  of  the  input,  hut  is 
also  influenced,  to  varying'  de^rrees, 
by  the  previous  behavior  of  the  in¬ 
put. 


Thin  witrk  %.in  hupjmt’hI.  In  part,  bv 
^ii^rnal  I  *f^^p^,  Air  MaT»*ri**l  < 
an«!  <  >.\i‘ 


By  A.  J.  LEPHAKIS 

KfararcK  IjaboraUtry  nf  EUctrontcM 
Has$achu9ftts  !n/ititute  itf  Trchnoloffy 
Cambruige,  Uana. 


In  ifneral,  the  storage  and 
weighting  functions  of  a  system  are 
combined,  and  the  storage  js  not 
clear-cut.  It  is  not  usually  possible 
to  point  to  a  part  of  the  system  and 
say  that  it  contains,  in  recoverable 
form,  all  input  events  that  have  oc¬ 
curred  in  an  interval  T  extending 


from  the  present  into  the  past. 
Kather,  the  storage  is  distributed 
throughout  the  system,  and  the 
identity  of  individual  input  events 
is  lost. 

Recently,  the  need  has  developed 
for  system.s  whose  sole  function  is 
storage  systems  that  will  retain 
all  input  events  occurring  in  a  par¬ 
ticular  interval,  and  from  which  the 
events  can  1h*  individually  re¬ 
covered.  .Advances  in  the  theory 
of  communications  have  show'n  that 
an  insight  into  many  communica¬ 
tions  problems  may  be  obtained 
through  the  use  of  such  systems 


Much  has  been  published 
during  the  last  few  years  on 
the  subject  of  new  communi¬ 
cations  theory.  Although  it 
IS  theoretically  true  that  sys¬ 
tems  can  be  designed  to  en¬ 
hance  signal-to-noise  ratio 
or  to  conserve  bondwidths  in 
our  diminishing  radio  chan¬ 
nels,  we  have  not  yet  at¬ 
tained  the  ultimate  in  equip¬ 
ment  tor  the  purpose. 

Particularly  to  the  non¬ 
communications  type  of 
reader  this  article  will  serve 
for  orientation.  Although 
the  electronic  circuitry  of 
devices  now  a-building  is  not 
detailed,  the  gross  outlines 
of  the  building  blocks  are 
described.  — The  Editors 


(A) 


(B) 


FIG.  1  — A  q*n«ralii*d  Unsar  nalwork  li  adlustvd  as  shown  at  (A)  and  opsrolM 
in  the  manner  indicated  in  (B) 
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OBJfCT 


MCviNC 

OBJECT 


n.s  thcsi'.  Tht;  follow icik  ^•x;lrllpl^•.s 
will  make  «'Viilent  the  types  of  stor- 
iiKP  that  are  reijuiretl  in  coninnini- 
rutinns  applications 

Network  s 

In  conn»H-tion  with  a  current  in- 
vestiKatioii  of  optimum  linear  fil¬ 
ters',  there  has  been  developed  a 
k’enerali/ed  network  that  can  he 
used  to  synthesize  linear  transfer 
characteristii  s  e\i»<‘rimentally.  The 
network,  based  on  the  Wiener-la'e 
canonical  form,  is  shown  in  Fij:.  lA. 

A  transfer  characteristic  is  syn¬ 
thesized,  in  the  time  domain,  hv 
adjustinir  the  network  to  approxi¬ 
mate  the  correspondintr  response  to 
a  unit  impulse.  The  adjustment  i< 
IH’rformed  by  applyini;  a  narrow 
pulse  to  the  input  aiul  .".ettin):  the 
amplifiers  to  jrive  the  desired  re- 
sjMinse  I'he  first  amplifier  passes 
the  input  pulse,  and  hence  affects 
the  amplitude  of  only  the  first  out¬ 
put  pulse  The  stvond  amplifier 

70 


passes  the  pulse  etiierjtinK  from  the 
first  storajfe  unit,  and  affrs-ts  the 
amplitude  of  the  second  output 
puNe  only.  Similarly,  each  of  the 
'Ucceedinir  amjilifiers  is  u.sed  to  con¬ 
trol  th«'  amplitude  of  an  output 
luilse. 

Once  adjusted,  the  network  re¬ 
sponds  to  an  input  i  t)  by  a 
process  that  is  analogous  to  the 
yrai<hical  evaluation  of  the  convo¬ 
lution  integral.  This  analogy  is 
illustrated  in  Fi>r.  lit.  In  the  net¬ 
work.  the  variable  y  of  the  inteyrral 
may  be  thought  of  as  representing 
distance  towanl  tlie  riirht.  The 
weitrhtinK  function  fi  (x),  which  is 
the  response  to  a  unit  impulse,  is 
contained  in  the  amplifiers  by 
\irtiie  of  the  initial  adjustments. 
The  scanning'  function  f,  it  xi  is 
contained  in  the  stora^te  units;  it 
may  be  \isualized  as  a  space  plot 
of  the  \oltatre  distribution  alont; 
these  units.  Kach  amplifier  multi¬ 
plies  correspondintr  points  on  the 


weiKhtinjf  and  scanninjit  functions, 
and  the  mi.xed  amplifier  outputs 
represent  the  value  of  the  integral 
at  the  particular  time  t. 

This  network  is  an  example  of  a 
system  in  which  the  storaKe  and 
wei>thtiny'  functions  are  separated. 
Furthermore,  it  demonstrates  the 
necessity  for  a  component  whose 
only  function  is  storage.  The  re- 
iiuirenients  that  the  storarte  com¬ 
ponent  must  satisfy  are,  in  this 
case,  particularly  simple.  Kach 
storajfe  unit  is  required  only  to  de¬ 
liver,  at  a  later  time,  a  replica  of 
its  input.  The  simplest  storajfe 
device  possessinK  this  property  is 
a  delay  line.  Consequently,  a 
tapped  delay  line  will  serve  as  the 
StoraKe  component  of  the  network. 

•Another  interestinK  application 
of  delay-type  storage  is  found  in 
recent  work  that  has  lieen  done  on 
nonlinear  systems’.  A  method  has 
been  formulated  for  characterizinvr 
nonlinear  transducers,  and  a  canon- 
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ical  form  Uevt;loi)ed  for  a  large 
class  of  such  transducers  that  com¬ 
prises  a  finite  number  of  resistors, 
capacitors,  inductors,  and  recti¬ 
fiers.  In  the  canonical  form,  the 
storage  function  of  the  transducer 
is  placed  in  evidence  as  a  tapped 
artificial  delay  line;  weighting 
alone  is  accomplished  in  the  re¬ 
mainder  of  the  network. 

Radar  Applications 

In  a  moving-target-indication 
(mti)  radar  system,  a  display  is 
presented  in  which  moving  objects 
show  up  but  stationary  ones  do 
not*.  Such  a  display  is  obviously 
desirable  when  moving  objects  must 
be  detected  in  a  background  of  fi.xed 
objects.  St(>rage  components  are 
essenti.al  elements  of  all  mti  sys¬ 
tems. 

The  opi-ration  of  s  ich  a  system 
IS  illustrated  by  the  simplified  dia¬ 
gram  of  Fig.  2.  The  radar  set 
sends  out  a  pulsed  o.scillation  that 
is  reflected  by  various  objects  in  its 
path.  Received  wave  packets  and 
the  oscillator  signal  are  mixed  and 
iletected,  and  an  output  is  obtained 
that  depemls  on  the  relative  phase 
between  the  oscillator  signal  and 
each  received  packet.  The  phase 
relationships  are  functions  of  the 
distances  between  the  radar  set  and 
the  objects.  The  output  due  to  a 
single  transmitted  packet  is  shown 
by  the  upper  trace  at  scope  1 ;  the 
first  pulse  is  caused  by  object  .1  and 
the  second,  by  object  />. 

The  output  obtained  when  the 
next  packet  is  transmitted  is  shown 
by  the  lower  trace  at  .scojh?  1.  The 
pulse  due  to  a  fixed  object  such  as 
.4  will  be  the  same  as  liefore  be¬ 
cause  the  phase  relationship  be¬ 
tween  the  o.scillator  signal  and  the 
reflected  packet  will  not  change. 
However,  the  pulse  due  to  a  moving 
object  such  as  B  will  be  different, 
since  the  change  in  the  distance 
l)etween  it  and  the  radar  set  will 
cause  a  change  in  the  phase  of  the 
received  packet  with  respect  to  that 
of  the  transmitted  packet. 

It  is  evident  that  respon.se  to 
fixed  objects  may  be  eliminated  by 
subtracting  the  outputs  due  to  two 
succe.ssive  transmitted  packets.  In 
the  subtraction  proi-ess,  the  con¬ 
stant  outputs  corresponding  to 
fixed  objects  will  cancel,  while  the 
varying  outputs  corresponding  to 


moving  objects  will  not.  The  can¬ 
cellation  obviously  cannot  be  ac¬ 
complished  without  the  use  of  stor¬ 
age,  .since  the  output  due  to  each 
transmitted  wave  packet  must  be 
preserved  for  a  time  e<iual  to  the 
interval  l)etween  successive  packets. 

Packets  are  transmitted  i)eri- 
odically.  Consequently,  a  delay 
line  having  a  delay  time  equal  to 
the  packet  period  will  serve  as  the 
storage  device.  If  delay-line  stor¬ 
age  is  used,  the  receiver  output  and 
the  delay-line  output  are  combined 
in  a  subtraction  circuit,  which 
gives  the  difference  output  corres¬ 
ponding  to  two  successive  trans¬ 
mitted  packets.  This  output  is 
shown  at  scope  2. 

In  place  of  a  delay  line  and  sub¬ 
traction  circuit,  a  suitiible  electro¬ 
static  storage  tube  can  be  used. 
When  a  spot  on  the  target  of  such 
a  tube  is  bombarded  by  the  electron 
beam  the  spot  is  charged  to  a  cer¬ 
tain  potential  and  stays  at  this 
potential  for  a  short  time.  .\n  out¬ 
put  signal  is  obtained  from  the 
tube  only  when  an  uncharged  spot 
is  being  charged.  If  a  storage  tube 
is  substituted  for  the  oscilloscope 
tube  at  scope  1,  the  mti  difference 
output  will  be  obtained  directly. 
There  will  be  no  output  correspond¬ 
ing  to  object  .4  because  any  two 
succcs.sive  traces  on  the  storage- 
tube  target  will  coincide  every¬ 
where  except  in  the  interval  cor- 
responiling  to  a  moving  object. 

Recoding  Messages 

Possibly  the  most  important  com¬ 
munications  application  of  storage 
is  found  in  the  problem  of  obtain¬ 


ing  more  efficient  utilization  of 
communication  facilities.  Although 
little  work  has  been  done  on  this 
problem  in  the  past,  an  intelligent 
attack  can  now  be  made  using  in¬ 
formation  theory  as  a  tool. 

Quantitatively,  the  amount  of  in¬ 
formation  conveyed  by  an  event  de- 
I>ends  on  the  logarithm  of  the  re¬ 
ciprocal  of  the  probability  of  the 
event.  .4n  event  that  is  quite  likely 
to  happen  conveys  very  little  in¬ 
formation  when  it  does  happen, 
whereas  one  that  is  unlikely  to  hap¬ 
pen  conveys  considerable  informa¬ 
tion  when  it  happens. 

In  most  communication  processes, 
information  is  generated  at  a  vari¬ 
able  rate.  The  communication  chan¬ 
nels,  however,  are  presently  de¬ 
signed  to  transmit  the  information 
at  the  maximum  rate  at  which  it  is 
generated.  Consequently,  the  chan¬ 
nels  are  not  used  in  the  most  effic¬ 
ient  manner.  Reduction  of  the 
necessary  bandwidth,  or  reduction 
of  the  average  power  re(iuired,  or 
improvement  of  the  signal-to-noise 
ratio,  can  be  obtained  by  reipiiring 
the  channels  to  transnait  informa¬ 
tion  at  the  average  rate  of  genera¬ 
tion,  rather  than  at  the  maximum 
rate.  The.se  benefits  cannot  be  ob¬ 
tained  without  the  use  of  storage 
systems. 

The  basic  method  of  smoothing 
the  tlow  of  information  may  be 
illustrated  by  a  simple  example. 
Suppose  that  the  me.s.sage  to  be 
transmitted  is  represented  by  a 
combination  of  two  basic  symbols, 
0  and  1,  which  are  generated  at  a 
uniform  rate  of  symbols  per 
.second.  Suppo.se,  further,  that  the 
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FIG.  3-  M«t>aq*  contUlt  ol  ■•quanc*  ol  basic  irmbols  0  and  1.  Symbols  or*  qoo- 
sralod  at  a  constant  rato  S  por  socond.  Symbols  ars  Indspondont.  Voluo  oi  p<0)  Is 
0.1  and  p<l)  is  0.1.  Bandwidth  oi  rocodod  msssaqs  at  (C)  is  loss  than  ortqlnol  at  (A) 
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nrf  inil«*iM?nd*-nt,  and  that  lions  of  Fijt-  3B.  On  the  average,  which  is  placed  in  the  main  storage 

on  the  average  0  <K*ciirs  nine-tenths  group  00  occurs  0.81  of  the  time,  unit.  Pulses  are  removed  from  the 

of  the  lime  and  1  occurs  one-tenth  and  occupies  one  pulse  position;  main  storage  unit  at  a  uniform  rate 

of  the  time.  Such  a  mes.sage  is  group  01  occurs  0.09  of  the  time,  and  are  transmitted, 
shown  in  Fig.  S.-X.  and  occupies  two  pulse  positions;  Pulses  enter  the  main  storage 

The  message  may  be  represented  and  so  forth.  A  simple  calculation  unit  at  a  variable  rale,  but  are  re¬ 
elect  rii  ally  by  a  train  of  puhse-s  that  shows  that  an  average  of  1.29  pulse  moved  at  a  constant  rate.  On  the 

occur  at  a  rale  S  per  second,  and  |Mjsitions  per  group  are  rccjuired.  average,  the  unit  will  be  half  full, 
which  have  two  distinct  states,  cor-  In  the  original  representation  (Fig.  since  the  output  rate  eijuals  the 
responding  to  the  two  symbols.  As  3.\),  however,  two  pulse  positions  average  input  rate.  From  time  to 
shown  in  Fig.  3A.  the  symlad  1  may  [‘♦‘f  group  were  required.  Conse-  time,  however,  the  number  of 
Iw  represented  by  a  positive  pulse  quently.  the  recoded  message  can  be  pul.ses  stored  will  vary.  Suppose, 
and  the  symbol  0  by  absence  of  the  transmitteil  .nt  a  rate  of  1.294^  2  for  instance,  that  the  unit  is  half 
pulse  that  would  iiurnially  occur  at  pulses  i>er  second.  With  this  lower  full,  and  that  a  long  sequence  of  0  s 
that  time.  Knowle.lge  of  the  pulse  rate,  a  proportionate  saving  in  occurs  in  the  message.  I’nder  this 
repetition  rate  and  indication  of  channel  bandwidth  can  be  obtained,  condition,  stared  pul.ses  will  be  re- 
the  symbol  1  are  sutlu  ient  to  s|)cc-  The  u.se  of  longer  groups,  instead  moved  faster  than  new  pulses 
ify  the  message,  since  it  is  known  of  just  two-symbol  groups,  will  enter.  If  the  sequence  of  O’s  is 
that  the  symlHils  o<-cur  at  that  rate  generally  result  in  a  greater  rate  long  enough,  the  storage  unit  will 
.'ind  each  must  Ik*  1  or  0.  reduction.  be  emptied  and  the  transmission 

The  required  bandwidth  of  the  It  is  seen  that  the  flow  of  the  in-  system  will  temporarily  fail.  .Mter- 
transmission  channel  will  be  de-  formation  contained -in  the  message  natively,  suppose  that  the  unit  is 
termined  by  the  maximum  iiumlnT  been  smoothed  out  by  the  re-  half  full  and  that  a  long  setpience 

of  pul.ses  per  second  which  it  must  coding.  The  more  probable  groups,  of  I’s  occurs  in  the  mes.sage.  In 
cany.  If  the  repre.seiitation  of  which  convey  small  amounts  of  in-  this  case,  new  pulses  will  enter  the 
Fig.  ,'l.\  is  used,  the  channel  must  ft>rmation  when  they  occur,  are  unit  faster  than  stored  pul.ses  are 
l«‘ capable  of  carrying  pul.ses  at  the  transmitted  in  shorter  time  inter-  removed,  and  if  the  sequence  is 
rate  of  .S’  |KT  second,  bis-au.se  it  is  vals  than  the  less  probable  groups.  siiHiciently  long,  the  unit  will  be 
possible,  although  very  unlikely,  which  repre.sent  larger  amounts  of  completely  tilled.  On  the  basis  of 
that  a  sequence  of  I's  will  appear  information.  This  smoothing  pro-  the  group  probabilities,  the  capac- 
semewht're  in  tin*  mes.s.tjf,*,  cess  is  evidenced  as  an  accordion-  ity  of  the  storage  unit  can  be  found 

N’ow,  .siqqicise  that  instead  of  a  likp  compression  and  expansion  of  such  that  the  probability  of  failure 
pulse  position  Ixurig  assigni‘d  to  ll'*’  time  .scale  of  the  original  repre-  of  the  transmission  system  has  a 
each  symbol,  a  group  of  pulse  posi-  sentafion.  Recoding  cannot  be  specified  value.  This  probability  of 
tion.s  i.s  assigned  to  a  group  of  sym-  accomiilished  unless  storage  units  failure  can  be  made  smaller  by  in- 
bols.  If,  for  example,  the  symbols  are  used.  Without  storage  units,  creasing  the  capacity  of  the  storage 

are  taken  in  groups  of  two,  as  necessary  alterations  in  the  unit,  but  it  can  never  1k“  reduced 

shown  in  Fig.  ;tl!,  four  dilfereiit  scale  of  the  original  message  to  zero  as  long  as  only  a  finite 

group  conibinations  will  exist.  The  cannot  be  obtained.  amount  of  storage  is  available.  In 

frtHpieiicies  with  which  the  groups  The  recoding  may  be  carried  practice  the  probability  of  failure 
fKTiir  will  Im‘  ditTi-rent.  because  the  <'ut  as  shown  in  Fig.  1.  The  origi-  due  to  overloading  of  the  storage 

symbol  II  ot'curs  in  the  riiessajjf  iial  mes.sage  is  routed  to  a  small  unit  need  not  be  made  zero.  It  ia 

more  often  than  the  symbol  1.  To  temporary  storage  unit,  which  has  suflicient  to  make  this  probability 
each  group  is  assigned  a  ditTerent  a  capacity  of  two  pulses.  This  unit  comparable  to  the  probability  of 
electrical  rejiresenfatiou.  These  comprise  either  Ilip-llops  or  a  failure  due  to  other  causes, 

r.qire-eiitatioiis  are  chosen  in  a  sys-  tapped  delay  line.  .As  soon  as  two  At  the  receiving  end  of  the  trans- 
tcmatii-  Way  that  takes  into  aceount  pulses  have  been  stored,  the  coder  mission  system,  the  inverse  process 
the  relative  frequencies  of  the  i^  actuated  and  generates  the  cor-  of  decoding  the  groups  must  be 
groups.  Representations  of  the  responding  group  representation,  carried  out  in  order  to  obtain  the 
more  probable  groups  contain  fewer 
pul.se  positions  than  those  of  the 
less  probable  groups*. 

The  recodtsl  message  i.s  shown 
in  h  ig  .'K'.  The  pulses  represent¬ 
ing  this  message  are  also  trans- 
niitleil  jieriodicall.v.  However,  the 
repetition  rate  of  these  pulses  is 
made  less  than  per  second  be¬ 
cause  on  the  average,  the  recoiled 
message  will  conf.iin  fewer  than  .s' 
riil.ses  per  second.  The  latter  fact 
can  lie  s«*en  hv  considering  the 
group  probabilities  and  represeuta- 
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FIG.  S  ~  Rapresentatlon  ol  a  practical  iUxibI*  ilotaq*  lyttam 


original  mes.sage.  Storage  units 
that  function  in  essentially  the 
same  way  as  at  the  transmitting 
end  are  necessary,  since  again  the 
time  scale  must  be  altered. 

The  statistical  structure  of  most 
practical  messages  is  much  more 
complicated  than  that  of  the  simple 
message  in  the  preceding  example. 
Practical  mes.sages  are  made  up  of 
more  than  two  basic  symbols.  Also, 
the  state  of  any  particular  symbol 
IS  affected  by  one  or  more  preceding 
symbols.  In  a  written  message,  for 
instance,  it  cannot  be  assumed  that 
the  occurrence  of  a  certain  letter  is 
independent  of  all  other  letters. 
Itather.  the  fact  must  be  considered 
that  certain  letters  are  more  likely 
to  (K-cur  when  pre»-eded  by  other 
particular  letters,  as  in  the  com¬ 
binations  TH  and  KS.  In  speech, 
similar  relations  exist  among  the 
vowel  and  consonant  sounds.  In  a 
television  image,  the  light  intensity 
of  a  particular  spot  is  relateii  to  the 
intensities  of  other  spots,  both  in 
the  same  and  in  preceding  frames. 
The  advantages  of  recoding  can  be 
realized  in  these  more  complicated 
cases.  The  detailed  method  of  ac¬ 
complishing  the  recoding  will,  of 
course,  be  ((uite  complex.  Hut,  the 
fact  remains  that  if  recoding  is  to 
be  carried  out,  alterations  of  the 
time  .scale  are  necessary.  Highly 
flexible  storage  systems  must  be 
u.sed  at  both  the  sending  and  receiv¬ 
ing  ends  of  the  transmission  sys¬ 
tem. 


Most  existing  storage  devices  are 
capable  of  storing  only  binary 
pulses — pulses  that  can  have  only 
two  states,  and  which  can  represent 
the  binary  digits  of  1  and  0.  This 
condition  is  not  a  drawback  as  far 
as  the  communications  applications 
of  storage  are  concerned.  Informa¬ 
tion  can  be  represented  to  any  de¬ 
sired  degree  of  accuracy  by  a 
sequence  of  binary  numbers,  and 
can  therefore  be  electrically  repre- 
•sented  by  binary  pulses. 

Suitable  Systems 

A  .symbolic  representation  of  a 
practical  storage  system  sufficiently 
flexible  to  be  used  in  communica¬ 
tions  applications  is  shown  in  Fig. 
5.  It  is  assumed  that  the  informa¬ 
tion  to  be  stored  has  been  put  in 
binary  form. 

If  alteration  of  the  time  scale  of 
the  input  is  to  be  obtained,  use  of 
delay-line-type  storage  devices  is 
not  practical.  .A  storage  device 
should  be  used  that  preserves  the 
state  and  order,  but  not  the  time 
rel.ationship,  of  stored  pulses.  Such 
a  storage  device  might  be  visu¬ 
alized  as  a  box  partitioned  into  a 
number  of  compartments.  Incom¬ 
ing  symbols  are  dropped  into  suc¬ 
cessive  compartments,  where  they 
remain  until  removed  by  an  exter¬ 
nal  device:  the  rate  at  which  this 
device  ojK-rates  determines  the  time 
relationship  of  the  output  symbols. 
In  a  practical  storage  system,  it  is 
preferable  to  have  two  storage 


channels  of  this  type,  which  are 
arranged  as  shown  in  Fig.  5.  In¬ 
coming  pulses  are  routed  to  one  of 
the  two  channels,  while  pulses  that 
were  previou.sly  stored  are  being 
removed  from  the  other.  .A  control 
component  automatically  switches 
both  the  input  and  output  connec¬ 
tions  when  the  channel  from  which 
pulses  are  being  recovered  is 
empty.  It  is  seen  that  a  continuous 
How  of  information  will  be  main¬ 
tained  through  the  system,  but  the 
operations  of  storage  and  recovery 
will  never  take  place  simultaneously 
in  one  channel.  Circuit  complexity 
is  reduced  becau.se  of  the  latter  con¬ 
dition. 

Two  existing  storage  devices  are 
suitable  for  use  in  a  storage  system 
of  this  general  type — Hip-flops  and 
electrostatic  storage  tubes.  Eco¬ 
nomically,  the  tubes  are  preferable 
because  .several  hundred  of  the  com¬ 
partments  shown  on  the  diagram 
can  be  provided  by  one  tube;  a  high- 
capacity  flip-flop  storage  system  is 
not  practical  because  one  flip-flop  is 
re<iuired  for  each  storage  compart¬ 
ment.  P'rom  the  speed  standpiiint, 
flip-flops  are  better;  electrostatic 
tubes  now  available  cannot  be  oper¬ 
ated  as  fast  as  flip-flops. 

.At  this  laborat.ory,  construction 
of  a  two-channel  electrostatic-tube 
storage  system  has  recently  been 
completed'.  Each  channel  compri.ses 
one  tube,  and  at  present  has  a 
capacity  of  256  pulses.  For  reli¬ 
able  operation,  the  required  mini¬ 
mum  time  intervals  between  ad¬ 
jacent  pulses  are  .10  micro.seconds 
when  pulses  are  stored,  and  15  mi¬ 
croseconds  when  stored  pulses  are 
recovereil. 

The  writer  gratefully  acknowl¬ 
edges  the  suggestions  of  R.  M. 
Fano,  J.  B.  Wiesner,  H.  E.  Single- 
ton,  and  C.  A.  Stutt. 


Rkkkrences 

(1)  r,  A.  stutt.  prUat**  rtunmunlcatlon, 

h  UitHiratory  of  MIT, 

<2>  If  K  ThM»ry  of  Non¬ 
linear  TwhnUal  Nu. 

l»‘.n  ll**»»*ar*  h  l-;ilrf*ralory  of  Kle  <’tronU*a, 

MIT  < ‘amtirl'ltfe*  May  25.  1950. 

(2)  L  N  Uhle-nour.  liadar  Sy»tem 
Kri|cln»**Tln»r.**  Mc^Jraw  Hill  lff>ok  Co.. 
New  York.  r.*l7. 

M)  H  M  Fano,  Tti**  Tran-mlj'i^lon  of 
Information.  Technical  Ueimrt  No.  65.  R«- 
Mearrh  I.iihfirHtory  of  trFinlm.  MIT, 
Cainhri*!*;*'.  M.if**  ,  M.irrh  17.  1949. 

<5 1  A.  .f  I>'r*haklj«.  An  Klertro»«tatlr- 
TiiIm*  Storaee  Twhnleal  Report 

No.  154.  R* '•earch  I-alH»ratory  of  fClec- 
tronlr.*.  MIT,  Canibrldife.  Mann..  March 
27.  1950. 


ELECTRONICS  — December,  1950 


73 


Th  yratr  on-C  ontrolled 


lacki*  Robinson  cind  Brurs  Edwards,  of  ths  Brooklyn  Dodqsrs,  ors  shown  at 
Vsro  Boarh  Florida,  usinq  ths  sisrtronic  umplrs  durinq  a  prartirs  sssslon 


FIG.  1  Ths  ball  must  pass  throuqh  the  three  Inter 
serftnq  planes  In  12  3  order  to  record  a  strike 


Till-  Kl.FtTRliNIt  IMI’IKI  iimsf 
tint  i)f  it  tiftti  fur  it  ili'vii'f  til 
iisitist  pilfliiTs  ;iH()  liiittiT--  111  If.-irn- 
iiU'  coiitrnl  iiiiil  judiri  mi  til  tlthfi 
dt*vu-i“H  wiTi*  iti  U'f  i>r  hiid  liffii 
trii'il  nut  fur  'Uih  |>:ir|insc<,  lint 
thi-y  fitht-r  inti'i-ffn-ii  with  ;i  liat 
tir'!<  switiir  or  worn  hulk.v  utnl  not 
•  iiMily  tratt><|iort;il>li'.  In  aililition  to 

hfinir  itlili'  to  fiill  'triki“<.  It  w;i' 
Ihoili'tit  liosirilhlo  to  iiilil  ilivt'd 
mfimurfmfiit  to  tho  liovirf.  thu.« 
IH'rmittiiiK  it  ri'it'Oiiiihly  affiiriito 
ii|>l>rai>ial  of  ;t  iiiti  hor’'  ahility  in 
torm-  of  iind  roiitrol. 

Tht*  fli'i-tronii-  iimpirt'  i-*  it  port- 
iihlf  two-unit  lii'viro  wtiuh  can  ho 
set  up  in  it  niiittcr  of  minutes 
wtieriwer  there  is  an  it-c  supiily 
it\ ailithU'.  due  unit  is  placed  on  the 
irround  and  carries  a  «imulittion  of 
the  home  plate.  Alterniiti\el\ .  it 
may  lx*  set  llush  with  the  surfuceof 
the  ground.  The  otiier  unit  ma>  he 
livated  anywhere  within  a  radius 
of  twetlt\  -t'ne  feet  from  t  tie  y  round 
unit  It  provide-,  an  indication 

j%Mi«  t*  \'  It.kHr.t  .»  |».nt,  r  i'r«*- 

••••nt***!  at  th«* 

Thf  i*.*nfrr«  ri.  ••  r  wlU 

l»»  tftr  VI*'*  I ‘I  •  -  •••■tints ' 


wtien  a  tiiill  has  piissed  through  the 
'trike  Zone  and  an  indication  of  its 
'Peed  No  liyht.s  or  other  eijuip- 
ment  lliitu  the  two  units  described 
itbove  an-  reiiuired.  The  strike 
/one  i.s  adjustable  to  suit  battcr.s 
ranyinp  in  heiyht  from  ."i  ft  1  in.  to 
*)  ft  r>  in.  Speed  in  excess  of  50  ft 
per  sei’ond  tiiiiv  be  measured  to  an 
accuriicv  of  .'i  percent. 

The  device  may  also  be  connect(-d 
to  a  tape  r»*corder  to  make  a  perma¬ 
nent  record  of  each  pitcher's  ahility 
and  improvement.  The  eijiiipment 
i.s  intended  primarily  for  training 
purposes. 

Theory  of  Operation 

Fly '.111  1  illustrate'  the  basic 

Iheorv  of  Operation.  I'he  yround 
nut  contains  thr . .  of  photo¬ 

tubes  and  as.siH'iated  ojuical  eipiii)- 
nieiit.  'll  arranyed  that  each  set  of 
[liiotot  uhes  looks  at  a  very  re¬ 
stricted  portion  of  the  sky  as.  in 
effect,  a  iMUim.  Two  of  these  beams 
are  vertical  and  one  inclined.  The 
ball,  in  its  passaye  across  the  jilate, 
will  interruid  these  iieams  in  a  cer¬ 
tain  seipience,  dependiny  upon 
heiyht  If  the  inclined  tieam  is 


made  to  intersis-t  the  first  vertical 
beam  at  the  iirojier  knee  level  and 
the  second  vertiial  beam  at  the 
proper  arm-iiit  level,  a  ball  passiny 
throuyh  the  strike  zone  will  inter¬ 
rupt  these  lieams  in  a  1.  2,  d  se- 
ipience.  The  .seipience  for  a  low  ball 
will  be  2.  1,  2,  and  for  a  hiyh  ball 
1.  d,  2.  (If  course,  any  ball  which 
is  wide  of  the  plate  will  fail  to 
interrupt  all  three  lieams. 

To  make  the  system  resiionsi\e  to 
interruption  of  the  beams  in  only 
the  1,  2.  d  .'fipience.  thyratrons  in 
the  control  box  are  triyyered  by 
pulses  jiroduced  by  passaye  of  the 
ball  Ihroiiyh  the  approiiriate  beam. 
The  thyratrons  are  contuvted  in 
series  so  that  the  first  m.ist  fire  to 
supply  voltaye  to  the  second,  which, 
in  turn,  must  fire  to  supply  voltaye 
to  the  third.  Such  a  system  will  be 
unresponsive  to  any  other  seipience 
of  firiny. 

If  the  briny  seipience  has  been 
corrtvtly  followed,  a  relay  is  ener- 
yized  and  a  strike  indicator  lamp  is 
liyhted.  In  addition,  the  juilses 
from  the  two  vertical  beams  are 
used  to  triyyer  a  fiip-fiop  which 
controls  a  chary iny  and  meteriny 
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Photoelectric  Umpire 

Aiitoiiiatir  deviif  tletfrls  pa^sa"e  of  Itai^eball  through  an  adjustahlt'  strike  zone  ami  indi¬ 
cates  speed  of  ball  as  it  crosses  plate.  Interconnectetl  tbyratrons  prevent  false  ■i)eration  by 
bat  swin^inv  tbrou"b  strike  area.  Tests  indicate  the  electronic  iinipire  will  be  as  accurate 
as  live  umpires  and  less  vulnerable  to  flying  pop  bottles 

_  By  RICHARD  F.  SHEA - - 

<;«n«ral  KiwtrM  Cempmmtt 
hltctroHict  Cork 
Si/nuvM,  .V«w  Tork 


circuit  that  provides  a  measure  of 
time  interval,  and  hence  speed  of 
the  ball. 

The  device  also  incorporates  re¬ 
set  circuits  which  serve  to  reset  the 
thyratrons  in  a  relatively  short 
time  if  only  one  or  two  are  fired,  as 
by  a  low  or  high  pitch.  If  a  strike 
is  recorded,  the  reset  circuits  will 
hold  off  for  a  longer  perio<l,  suf¬ 
ficient  to  read  the  speed  meter, 
before  resetting. 

Block  Diagram 

Figure  2  shows  a  block  diagram 
of  the  system.  Each  phototube  pair 
(two  are  used  for  each  slot)  has  an 
a.ssociated  preamplifier  which  amp¬ 
lifies  the  pulse  derived  from  passage 
of  the  ball  and  applies  it  to  the  grid 
of  the  corresponding  thyratron. 
Thyratrons  1  and  2  actuate  the  reset 
circuit,  if  fired.  Thyratron  3  also 
actuates  the  reset  circuit  if  a  strike 
is  calleil,  but  in  such  manner  as  to 
increase  the  reset  time  as  described 
in  a  later  section.  The  signals  from 
thyratrons  1  and  3  are  applied  to 
the  timing  circuit,  which  applies  a 
voltage  to  the  metering  circuit  pro¬ 
portional  to  the  interval.  The 
meter  reading  is  inversely  propor¬ 
tional  to  speed.  The  reset  circuit 
temporarily  removes  the  plate  volt¬ 
age  from  the  thyratrons  and  sets 
the  timing  and  metering  circuits 
back  at  their  initial  conditions, 
ready  for  another  pitch. 


Figure  3  shows  the  circuit  of  one 
set  of  phototubes  and  the  associated 
amplifier.  The  phototubes  are  lo¬ 
cated  in  the  ground  unit,  two  to 
each  slot.  The  slots  are  19  inches 
long,  and  are  protected  against  di¬ 
rect  sunlight  by  rubber  guard 
strips.  In  the  ca.se  below  the  slots 
are  located  sectors  of  plastic  lenses 
and  mirrors  which  focus  the  sky 
light  at  a  point  inside  the  box.  An 
aperture  at  this  focal  point  prevents 
stray  light  from  energizing  the 
phototube,  which  is  located  behind 


it.  By  this  means,  the  phototube  is 
made  responsive  to  the  ambient  sky 
light  emanating  from  a  very  small, 
sharply  defined  sector  of  the  sky. 
A  ball  passing  through  this  beam 
will  cast  a  shadow  on  the  phototube 
and  produce  a  unidirectional  pulse 
which  is  amplified  and  passed  along 
to  the  control  unit  over  a  25-foot 
shielded  cable. 

The  mirrors  of  the  two  vertical 
beams  are  fixed  at  45  degrees;  how¬ 
ever,  the  mirror  for  the  inclined 
beam  is  displaced  from  directly  be- 


FIG.  2-  -Spead  of  pitch  is  dstsnninsd  by  msasurinq  inlsrral  rsquirsd  ior  bail  to  pass 
bstwssn  plans  I  and  pions  3 
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low  thf  slot  and  iit  rotatable  by 
mean*  of  a  calibrated  knob  throuKh 
an  anjfle  of  61  dejfreea  to  68  dejfreea, 
thud  varyinK  the  interi*e<'tjon  of  this 
inclined  lieam  with  the  two  vertical 
beama  to  correajKjnd  to  the  knee 
and  ami-pit  heiifhta  of  different 
battera. 

Thyratron  Circuits 

Figure  4  ahowa  the  detaila  of  the 
thyratron  circuita.  One  thyratron 
ia  uaed  for  the  firat  vertical  lieam, 
but  two  are  uaed  for  each  of  the 
other  two.  Thia  ia  ilone  to  in.aiire 
hrintt  of  the  thyratrona  aa  the  ball 
entera  the  lieam.  If  thia  methixl 
were  not  employed,  it  would  lie  poa- 
aible  to  fire  the  thyratron  F,  aa  the 
hall  waa  pa.aaint;  out  of  the  alant 
la-am,  the  firing  ix-curnnK  on  the 
decliniriK  portion  of  ita  irnd  pulae 
inatead  of  in  the  riainir  jiortion. 
Thia  would  reauit  in  extension  of 
the  atrike  zone  downward  and  up¬ 
ward  from  that  indicated  by  inter¬ 
section  of  the  beams. 

t’onaider  the  aeiiuence  when  a 


FIG.  3  Phorolub«*«  and  12AX7  pr«am 
phli^r*  ar«  local»d  in  ground  levvl  plat* 
unit 


riG.  4  Int*rconn*ct*d  thyratron  control 
circuit  pr*v*nt»  taU*  oporotion 


strike  ia  thrown.  The  ball  pa.saea 
thruuith  beam  1  first,  which  causes 
I',  to  fire.  This  applies  plate  volt- 
aKe  to  I’m  and  V'u.  Next,  the  ball 
passes  through  alant  U-am  2  and 
fires  V'm.  The  piil.se  obtained  from 
Its  cathode  ia  differentiated  and  ap¬ 
plied  to  F,,.  rhis  now  fires  and 
applies  plate  voltage  to  Fm.  l.,astly, 
the  ball  passes  through  lieam  3  and 
fires  V’m.  and  the  differentiated 
pulse  from  Fu  fires  Fm.  whereupon 
the  strike  relay  ia  closed.  A  green 
indicator  is  lighted  on  the  panel  of 
the  control  box.  It  is  also  poasible 
to  record  the  word  “strike”  on  a 
tajie  recorder  which  i.s  actuated  by 
this  relay. 

The  timing  circuit,  to  be  de¬ 
scribed  later,  la  actuated  by  the 
voltage  appearing  at  the  junction 
of  (he  resistors  fi,  and  K,  and 
turned  off  again  hy  the  voltage  ap¬ 
pearing  at  the  cathrsle  of  F„  after 
the  strike  ha.a  been  thrown. 

The  voltage  on  the  above  divider 
and  voltage  appearing  on  the  ca¬ 
thode  of  F,,  are  applied  to  the  reset 
■ircuit.  Thu.s,  if  only  one  or  two 
thyratrona  were  fired,  the  reset  cir¬ 
cuit  would  be  energized  and  would 
ipiickly  restore  the  thyratrons  to 
their  unfired  condition.  In  the  case 
Ilf  a  strike  the  strike  relay  operates 
to  delay  this  reset  o|M-ration 

Timing  and  Metering 

Figure  .■>  shows  this  portion  of 
the  eiiuipment  .X  12.\T7  is  used 
as  a  conventional  lljp-tlop.  turned 
on  by  the  Nil.  I  pulse  and  off  hy  the 
•No.  3  pulse  During  the  time  if  is 
tin.  It  supplies  a  signal  to  the  grid 


of  the  tiAU6  which  is  normally 
biased  to  cutoff.  Plate  current  flows 
and  charges  a  capacitor  to  a  volt¬ 
age  projKirtional  to  the  time  the 
flip-flop  has  been  on.  Thia  voltage 
ia  measured  by  a  balanced  d-c 
vacuum-tube  voltmeter. 

The  voltmeter  has  two  ranges, 
obtained  by  .shunting  the  meter. 
One  range  corresponds  to  a  mini¬ 
mum  sjieed  of  50  feet  per  second, 
the  other  100  feet  per  second.  The 
high  range  i.s  adjusted  by  means  of 
a  variable  resi.stor  which  varies  the 
charging  rate,  the  other  range  by 
the  shunt  across  the  meter. 

The  re.aet  circuit,  when  actuated, 
opens  the  cathode  of  the  first  half 
of  the  flip-flop,  returning  it  to  its 
stand-by  condition,  and  removes 
any  charge  from  the  capacitor 

Reset  Circuit 

The  reset  circuit,  as  illustrated 
in  Fig  0,  employs  another  21)21 
thyratron  in  conjunction  with  the 
strike  relay  and  the  reset  relay  to 
accomplish  the  objectives  described 
above. 

The  operation  is  as  follow.s: 
normally,  this  thyratron  is  cut  off 
by  the  —27  volt  bias  applied 
through  resistors  li,  and  A.*,.  .Actu¬ 
ally  about  half  this  voltage  is  effec¬ 
tively  on  the  grid,  due  to  the  voltage 
divider  action  of  the  resistor  going 
iiack  to  the  thyratrons.  Capacitor 
C,  is  charged  to  approximately  -  1.3 
volts,  C,  to  —27  volts.  If  now  either 
thyratron  F,  or  F,,  mr  both)  is 
tired,  a  large  po.sitive  voltage  will 
be  ajiplied  through  the  reset  time 
potentiometer  and  will  discharge 


FIG  S  Two  ipred  ranges  are  aeailabl*  SO  and  100  feel  per  second  -each 
having  its  own  calibration  adjustment 
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FIG.  i  R*mi  mar  b«  accompUih*d  althcr  cnitomattcallr  or  FIG.  7  -Eloctronic  umplio  ta  callbrotod  by  o  iplanor  dUc  that 
manually  almulato*  balls  trorsUna  at  dillsroni  spoorls 


capacitor  When  the  voltaKe  on 
this  capacitor  drops  to  the  proper 
level,  the  2D21  will  fire  and  will 
enerKize  the  reset  relay.  One  set  of 
contacts  resets  the  tlip-tlop  and 
meterinK  circuits  as  described 
above,  while  another  set  momen¬ 
tarily  removes  B  *  from  the  thyra- 
trons  until  the  21)21  is  a^ain  cut 
otf  ami  the  relay  released.  It  also 
applies  this  B-f-  to  a  neon  indicator 
which  pives  a  momentary  indica¬ 
tion  of  resettinp.  The  above  reset 
time  is  normally  set  for  less  than 
0.1  second. 

If,  on  the  other  hand,  the  ball 
pas.ses  throuph  beam  3  before  this 
cycle  has  elap.sed  and  the  strike  re¬ 
lay  becomes  enerpized,  a  somewhat 
different  cycle  occurs.  Capacitor 
C„  which  was  charped  to  —27  volts, 
is  now  connected  to  the  junction  of 
resistors  R,  and  Rt,  with  the  result 
that  a  considerably  lonper  jieriod,  of 
the  order  of  5  seconds,  is  required 
for  the  voltape  on  the  21)21  prid  to 
decay  to  the  firinp  level.  This  pro¬ 
vides  ample  time  to  read  the  meter. 

■A.  momentary  contact  switch  pro¬ 
vides  means  of  manually  re.settinp 
the  device  by  proundinp  the  2D21 
prid.  .A  double-pole  switch  also 
makes  it  po.ssible  to  disconnect  the 
re.set  circuit  to  hold  a  reading  for 
lonper  periods  or  fire  the  thy- 
ratrnns  individually  in  testing. 

Calibration 

The  electronic  umpire  is  equipped 
with  jacks  whereby  calibrating  de¬ 
vices  may  be  connected  to  it.  Figure 
7  shows  the  method  used.  .A  large 
3-ft  diameter  spinner  di.sc  of  A 
inch  Plexigla.ss  is  mounted  on  a 
variable-(»peed  d-c  motor,  capable  of 
rotating  the  di.sc  at  speeds  up  to 
1,200  rpm.  Two  opaque  areas  on 


the  rim  of  this  disc  simulate  a  base¬ 
ball.  The  disc  is  placed  so  that  it 
rotates  over  the  ground  unit,  with 
the  opaque  areas  alternately  inter¬ 
rupting  beams  1  and  3.  Thyra- 
trons  r,  and  I’u  are  now  connected 
in  tandem  so  that  both  will  fire 
simultaneously. 

Associated  with  the  shaft  of  the 
motor  is  a  cam-operated  switch 
which  energizes  a  relay  once  each 
revolution.  This  relay  has  two  .sets 
of  contacts,  connected  in  series  with 
a  double-pole  double-throw  switch. 
When  this  switch  is  clo.sed,  the  next 
time  the  cam-operated  .switch  is 
closed,  the  relay  will  lock  in  and  will 
hold  down  until  the  switch  is 
opened.  This  will  also  apply  plate 
voltage  to  the  thyratrons.  When 
the  spinner  di.sc  interrupts  the 
t>eams,  the  thyratrons  will  fire  and 
indicate  a  strike  in  the  same  manner 
as  for  a  pitched  ball  The  equip¬ 
ment  designed  as  above  ensures 
that  the  thyratrons  are  always  acti¬ 
vated  at  the  correct  time.  It  also 
permits  adjustment  to  avoid  the 
possibility  of  firing  while  the  ball  is 
passing  through  or  out  of  the 
beams. 

By  knowing  the  rotational  speed 
of  the  disc  and  the  distance  be¬ 
tween  slots,  the  e<iuivalent  linear 
ball  sp«‘ed  may  be  calculated  and 
the  meter  set  at  the  correct  read¬ 
ing  by  means  of  the  two  range 
adjustments. 

Operational  Tests 

In  actual  tests  at  the  Brooklyn 
I)(Klger  training  camp  in  Vero 
Beach,  Florida,  the  electronic  um¬ 
pire  demonstrated  that  it  could  call 
as  reliably,  if  not  more  so,  than  a 
regular  umpire.  Extensive  tests 
were  made  using  a  pitching  ma¬ 


chine,  a-s  well  as  members  of  the 
Dodgers  team,  and  it  was  found 
that  the  definition  of  the  strike  zone 
is  satisfactorily  sharp  on  all  four 
sides.  In  addition,  since  there  are 
no  interfering  parts  above  the 
ground,  a  batter  can  take  his  stance 
over  the  device  and  swing  the  bat 
through  the  beams.  As  long  as  the 
bat  is  swung  in  the  usual  manner, 
it  will  interrupt  the  beams  in  the 
wrong  sequence,  and  the  umpire 
will  reset  before  the  pitch  is 
delivered. 

One  compromi.se  was  necessary 
in  the  design  of  the  device  in  order 
to  accommodate  curves  as  well  as 
straight  pitches.  The  No.  1  slot  was 
made  18  inches  wide  and  the  2  and 
3  slots  were  made  18  i  inches 
wide,  whereas  the  plate  is  17  inches 
wide.  The  two  vertical  beams  are 
just  before  and  after  the  plate.  It 
is  conceivable  that  a  very  fast 
breaking  siurve  may  cut  one  corner 
of  the  plate  and  miss  one  or  two  of 
the  beams  yet  still  be  legitimately  a 
strike.  However,  if  the  beams  are 
widened  to  accommodate  this  possi¬ 
bility,  it  then  becomes  possible  to 
call  a  strike  on  a  straight  ball  off 
the  aide  of  the  plate.  The  above 
compromise  is  apparently  reason¬ 
ably  satisfactory  from  both  stand¬ 
points,  on  the  basis  of  testa  made 
to  date. 

The  author  wishes  to  acknowl¬ 
edge  the  work  of  R.  Spencer,  D.  W. 
Cottle,  C.  K.  .Metcalf  and  C.  E. 
Theall,  all  of  the  Electronics  De¬ 
partment,  General  Electric  Com¬ 
pany,  who  contributed  most  of  the 
work  on  this  project,  and  to  Branch 
Rickey  and  the  members  of  the  staff 
of  the  Brooklyn  Dodgers  whose 
cooperation  made  the  above  tests 
possible. 
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A  know  oi  iiirrliaiiic'al  priiiciplr-  is  r~st*iilial.  i  lu>  articlr  siiiiuiiari/es 

rral  |»ia(lirr  uitii  res|nTt  to  scIf'SiipporttMi  atni  "uwmI  stnuinn*'.  iiiat(‘rial<.  inuiints  ami 
fooiiii;:'.  I'.irttion  ami  inaintrnam'f.  factors  afliM't  the  cIiout.  are  also  covered 


Et.KnKiiMC  KNC.iNW.Ks  are  fre- 
Hiu'iitly  calU'il  iijKin  to  select 
structural  'upforts  fur  antennas. 
Sptvial  ili“si>.'n  M  <K-casiunally  neces- 
sar\  lull  HI  must  instances  stanil- 
ariiireil  supports  are  indicated.  In 
either  case.  seUvtion  is  facilitated  if 
the  i-iiKii'ieer  has  a  jreneral  knowl- 
ed>re  of  iiHVhanica!  design  princi¬ 
ples.  installation  and  maintenance 
prohlems.  If  is  such  knowledRe  that 
this  i>at'«’r  is  intended  to  summar¬ 
ize. 

The  maximum  strain  on  most 
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antenna  supports  is  imposed  in  a 
horizontal  direction  by  wind;  ice 
coatings  create  additional  gravity 
loads  but  their  (treatest  imposition 
of  stress  is  caused  by  the  increment 
of  area  they  add  to  the  surface  the 
structure  presents  to  the  wind. 


The  wind  pressure  on  a  structure 
varies  with  the  square  of  the  wind 
velocity;  calculations  based  on 
wind-tunnel  data  are  given  below: 


^16  per  eq  ft! 

Flat  Surfaca  Round  Surface 

ni  S  » 

18.1  12.1 

22  7  15  8 

30.0  20.0 

37.0  24  « 

44.8  2»  8 

57  9  38  < 


The  profile  or  projected  area  is 
used  for  calculations  of  wind  load. 
Meteorological  records  and  re- 
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FIG.  2— Loading  on  a  taperod.  toll  tupporllnq  towot.  mrnod  on  ita  lid*  In  the 
drawing  lot  botlar  viaualixation  oi  iorcoi  InTolved 
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mph  can  be  loaded  with  61  square 
feet  of  flat  surface,  10  square  feet 
of  round  members,  or  any  combina¬ 
tion  totaling  200  pounds  of  wind 
resistance. 

Self-Supporting  Structures 

Stress  analysis  of  a  self-supiiort- 
inK  structure  is  complicated  by  the 
fact  that  it  is  loaded  as  a  beam  and 
as  a  column  at  the  same  time. 
Fi>rure  2  shows  the  loadin?  on  a 
tapered  tower;  it  is  turned  on  its 
side  for  better  visualization  of 
forces.  Shaded  area  /’  shows  the 
total  wind  load  on  the  support 
structure,  usually  expressed  in 
IMiunds  per  sriuare  foot  and  here 
represented  as  increasing  toward 
the  ba.se  because  of  lonirer  bracinK 
members  and  heavier  corner  posts 
at  the  ba.se.  The  letter  T  denotes 
wind  load  on  the  antenna,  and  (7 
and  If  are  the  irravity  loads  of  the 
antenna  and  tower  structures  re¬ 
spectively,  plus  the  weijrht  of  any 
ice  coating. 

Assuminjr  a  tower  of  triantrular 
cross  section,  the  maximum  com¬ 
pression  load  imposed  on  member 
C  in  Fijr.  2  occurs  when  the  wind  is 
from  direction  .V.  A  line  parallel 
to  AH  and  one  third  up  from  the 
ba.se  will  be  the  jrravity  or  neutral 
axis  of  the  section;  this  line  has  no 
theoretical  stress.  With  the  wind 
from  .V,  ('  is  in  compression  and  A 
and  />’  in  tension. 

The  corner  post  C  is  a  column; 
its  tensile  strength  is  its  net  area 
multiplied  by  the  allowable  stress 


of  the  material,  but  its  compression 


search  have  established  maximum 
wind  and  ice  conditions  normally 
to  be  expi'cted  in  various  parts  of 
the  I’nited  States.  Figure  1  delin¬ 
eates  the  various  wind  and  ice  load¬ 
ing  zones.  Conservative  desitfn 
practice  anticipates  the  following 
loadings : 

Icr-f'nnttny  U’lu-/- I’r/ocifv 

(Ol./  ivtiih 

I.iKht  11  *.<1 

M-lium  11  :;3  Til 

Hr,n>  11511  SO 

Ice  lo.idings  are  expressed  as 
radial  thicknesses  to  be  added  to 
the  projected  area  of  members. 

The  loading  map  does  not  take 
into  account  unusual  local  condi¬ 
tions  which  may  suggest  design  to 
a  higher  or  lower  wind  velocity.  In 
areas  subject  to  hurricanes  it  is 
usually  best  to  select  towers  rated 


at  yO  miles  per  hour.  Hurricanes 
involve  winds  having  speeds  of  over 
12.*>  miles  pe  r  hour,  but  only  near 
the  eye  or  center  of  the  storm; 
veltK'ities  in  the  periphery  are  usu¬ 
ally  below  90  miles  per  hour.  It  is 
therefore  .sometimes  cheaper  to  re¬ 
place  a  damaged  structure  with  a 
similar  structure  than  to  replace 
with  one  which  would  resist  the 
rarely  encountered  forces  which  de¬ 
stroyed  the  original. 

Masts  and  towers  are  generally 
rated  in  terms  of  pounds  of  hori¬ 
zontal  top  load  at  a  given  wind  ve¬ 
locity,  or  wind  velocity  plus  a  given 
ice  load.  An  additional  figure  is 
often  given  for  the  gravity  load 
which  may  accompany  the  maxi¬ 
mum  horizontal  load.  Thus  a  tower 
with  a  capacity  of  200  pounds  at  90 


strength  is  always  something  less 
than  this.  Since  the  wind  from  di¬ 
rection  .V  imposes  a  tensile  load 
divided  between  A  and  H,  while  an 
equal  compression  load  is  placed  on 
('  alone,  and  considering  that  the 
corner  post  in  effect  is  stronger  in 
tension  than  in  compression,  it  be¬ 
comes  obvious  that  the  compressive 
strength  of  the  corner  posts  is  the 
critical  design  factor  in  a  self-sup¬ 
porting  tower. 

Gravity  loads  of  all  kinds  are 
equally  divided  among  the  corner 
posts  but  unfortunately  they  add  to 
the  compression  load  on  C  while 
subtracting  from  the  tensile  load 
on  .4  and  H.  Referring  to  Fig.  2,  G 
is  constant  except  for  the  addi¬ 
tional  weight  of  any  ice  and  its 
weight  is  transmitted  throughout 
the  length  of  the  tower,  while  W  is 
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additive  owinir  to  the  tower  tat*<*r; 
•ome  towem  have  heavier  corner 
(MiKtit  toward  the  Ija^e  in  con.^idera- 
tinii  of  thi.i  latter  fact 

In  the  cane  of  H<|uarf  tower*  /’  is 
uniform  from  top  to  Oase  of  the 
structure  and  W  increases  uni¬ 
formly  instead  of  geometrically. 
•Maximum  stresses  occur  in  a  sec¬ 
tion  when  the  wind  is  from  .V  as  in 
Fig.  4.  The  neutral  axis  i.s  a  di¬ 
agonal,  H  is  in  Compression,  1)  in 
tension,  and  A  and  ('  have  very 
little  stress. 

Guyed  Strwcturei 

Ihe  guyed  structure  is  subject 
to  a  different  set  of  stresses,  a.s 
shown  in  Fig.  r>.  The  .strain  taken 
by  eai-h  guy  i.s  resolved  into  it.s 
horizontal  and  vertical  components 
for  itur|>ose  of  stress  analysis.  The 
horizontal  components  //.,  //,,  and 
//  are  e<|ual  to  the  horizontal  wind 
loarl  on  half  of  the  sections  adja¬ 
cent  to  each  guy  point.  The  hori¬ 
zontal  load  on  the  antenna  it.self,  /, 
IS  taken  by  //,,  and  H,  the  bottom 
horizontal  reaction,  i.s  merely  half 
the  wind  load  on  the  bottom  s«h:- 
tion 

Referring  to  Fig.  (>.  F  //  tan  0, 
and  the  greater  0  becomes,  corre¬ 
sponding  to  anchoring  the  guy.s 
closer  to  the  tia.se  of  the  tower,  the 
greater  V  will  liecome  for  a  given 
wind  load  reaction  //.  In  effect, 
failure  of  a  guyed  structure  results 
from  wind  load  stres.sing  the  guys 
to  Ihe  point  where  they  jiull  the 
tower  down.  (loo<l  jiractice  usually 
has  the  guys  anchored  from  7o  to 
lito  perci-nt  of  their  height  from 
llie  tower  liase,  liut  some  tiiliular 
masts,  taking  advantage  of  the 
lower  wind  resistance  of  round 
memlo  rs,  are  designed  to  take  the 


downward  pull  of  guys  anchored 
closer.  Since  it  is  most  economical 
to  have  all  guys  in  a  set  anchored  at 
one  point,  0  is  usually  small  for  the 
lower  guys. 

The  summation  of  all  vertical 
forces  at  the  Ixittom  of  the  tower, 
IF  as  in  Fig  5,  is  the  accumulation 
of  gravity  loads  of  the  antenna, 
structure  and  ice,  plus  the  vertical 
components  F.,  F,  and  V’.  of  all  the 
guy  strains.  The  maximum  column 
load  on  the  corner  posts  occurs  at 
the  iMittom  of  the  structure.  Since 
a  substantial  increment  is  added  at 
each  guy  point,  many  large  guyed 
towers  make  a  change  to  heavier 
corner  post  sections  at  the  guy 
point.s.  The  fact  that  a  structure 
does  not  add  corner-post  material 
at  each  guy  point,  however.  d(K-s 
not  necessarily  mean  that  it  is 
[loorly  designed.  Changes  in  cor¬ 
ner-post  .section  comidicate  .section 
splices  in  some  designs  and  there 
are  economies  in  keeping  the  num- 
I)er  of  dilferent  sections  to  a 
minimum.  Heavier  material  is 
often  used  higher  uji  the  tower 
than  stress  analysis  alone  demands. 

The  wind  direction  for  maximum 
stress  in  a  guyed  tower  is  different 
than  for  a  self-supporting  one,  and 
is  N  rather  than  .V  in  Fig.  for  a 
triangular  section.  Corner-post  C 
again  gels  the  greatest  load,  in 
compression,  and  .4  and  H  share  an 
etpial  tensile  load  between  them. 
.\  wind  from  .V  will  thnnv  the  full 
tensile  loail  on  C  alone,  but  the 
corner  i>ost  is  stronger  in  tension 
than  in  compression. 

For  the  stpiare  tower.  Fig.  4, 
corner-iiost  />’  was  in  compression 
in  the  self-supporting  structure;  if 
guys  are  adiled  l>  takes  the  com¬ 
pression  load  when  the  wind  is 


from  S'  and  B  i.s  in  tension.  The 
guy.s  at  A  and  C  are  slack.  A 
wind  normal  to  any  face  of  a  guyed 
triangular  or  square  tower  will  not 
impose  stresses  as  heavy  as  those 
just  described,  because  the  com¬ 
pressive  loads  are  then  divided  be¬ 
tween  two  corner  posts. 

Figure  7  shows  how  wind  pres¬ 
sure  on  a  triangular  section  l>e- 
tween  guys  stres.ses  it  a.s  a  simple 
beam  with  a  uniformly  distributed 
load.  With  the  wind  coming  from 
direi'tion  S',  this  results  in  a  com¬ 
pression  stress  in  A.  Thus  there 
are  three  compre.ssion  loads  on  A. 
the  beam  stress  just  mentioned,  the 
vertical  component  of  guy  strain, 
and  the  gravity  loads  of  the  an¬ 
tenna  and  the  structure  itself  plus 
the  weight  of  any  ice.  These  con¬ 
stitute  the  maximum  loads  of  any 
member  of  the  tower,  and  reach 
their  highest  values  at  the  bottom 

Cross-Bracing 

The  cross-bracing  of  towers  is 
subject  to  infinite  variation,  de¬ 
pending  upon  decisions  of  the  in¬ 
dividual  designer.  Many  combina¬ 
tions  of  horizontals  and  diagonals 
can  result  in  a  sound  structure,  and 
.some  successful  lighter  designs 
omit  either  horizontal  or  diagonal 
bracing  entirely. 

In  general,  and  where  a  struc¬ 
ture  has  both,  the  horizontals  are 
compression  members  while  the  di¬ 
agonals  distribute  tensile  loads 
among  the  comer  posts.  The  corner 
post  is  a  column  unsupported  l>e- 
tween  bracing;  the  greater  the 
length  of  a  bay  the  heavier  the  cor¬ 
ner  post  must  be,  and  the  bracing 
must  also  be  heavier.  The  designer 
arrives  at  a  compromise  between 
putting  his  material  into  corner 
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po3t«  or  bracing  and  tries  to  get  a 
combination  which  will  expose  a 
minimum  of  area  to  the  wind. 

A  few  succes.^ful  designs  have 
used  wire  cable  for  diagonal  brac¬ 
ing,  despite  the  fact  that  end  con¬ 
nection.*  are  expensive  and  cable 
is  subject  to  stretching. 

End  connections  of  rigid  bracing 
usually  re<iuire  that  the  material 
be  two  to  three  times  the  diameter 
of  the  t)olt  or  rivet  in  width:  this 
often  determines  the  minimum  sec¬ 
tion  which  can  be  u.sed  for  bracing. 
Because  of  corrosion,  traditional 
.structural  practice  has  in  the  past 
prohibited  the  use  of  any  .section 
less  than  *  inch  thick,  but  the 
tower  industry,  doing  careful 
stress  analysis  and  using  cor¬ 
rosion-resisting  materials  and 
coatings,  has  in  many  instances 
safely  disregarded  this  arbitrary 
minimum.  The  more  massive 
structures  are  usually  built  en¬ 
tirely  of  standard  channels  and 
angles,  but  lighter  towers  often  use 
specially  formed  sections  stamped 
from  sheet  or  extruded  in  the  light 
metals.  Round  tubing  is  an  excel¬ 
lent  shape  for  corner  posts  as  well 
as  bracing,  since  it  is  equally 
strong  in  all  directions. 

Fastenings 

Towers  other  than  the  most  mas¬ 
sive  designs  are  usually  factory  as¬ 
sembled  into  .s*‘ctions  which  are 
Iwlted  together  at  erection.  Where 
rod  and  tubing  are  u.sed,  factory 
assembly  is  generally  done  by  weld¬ 
ing;  this  is  highly  satisfactory  if 
the  welds  are  sound  an<i  are  care¬ 
fully  cleaned  before  galvanizing  or 
painting.  The  most  dangerous  t\'pe 
of  corrosion  sUirts  at  improperly 
cleaned  welds. 


Factor>- -driven  rivets  give  little 
trouble  except  where  they  have  not 
been  thoroughly  descaled  before 
finishing  the  structure.  Bolts  and 
nuts  are  usually  hot-dip  galvan¬ 
ized;  the  nuts  are  usually  re¬ 
tapped  slightly  oversize  after  gal¬ 
vanizing  to  permit  easy  as.sembly. 
Electro-zinc  and  cadmium  plating 
of  bolts  and  nuts  permits  their 
manufacture  with  closer  fits  than 
hot-dip  galvanizing,  but  the  difii- 
culty  of  maintaining  quality  con¬ 
trol,  especially  in  barrel  plating, 
has  in  .some  instances  in  the  past 
made  them  less  uniformly  cor¬ 
rosion-resistant.  However,  electro¬ 
zinc  and  cadmium  plate  are  excel¬ 
lent  paint  bases;  even  if  the 
structure  itself  is  not  galvanized, 
plated  fastenings  are  well  worth 
their  slight  additional  cost. 

Both  .self-supporting  and  guyed 
towers  are  subject  to  substantial 
vibration  in  gusty  winds.  Invest¬ 
ment  in  locknuts  or  lockwashers  of 
any  standard  type,  plated  like  the 
nuts  and  bolts,  is  well  worth  the 
cost  of  additional  material  and 
erection  labor. 

Mounts  and  Footings 

Guyed  and  self-supporting  struc¬ 
tures  are  mounted  on  different 
types  of  footings.  The  self-sup¬ 
porting  tower  must  be  anchored  so 
that  each  leg  footing  can  resist  a 
tensile  pull  of  high  magnitude.  Re¬ 
ferring  to  h'ig.  2  and  3,  this  is; 

Tensile  Pull  =  /'//  +  TH 

—  J  —  [li  ♦  H’)  -4-  No.  of  corner 
posts.  For  a  given  top  load  capacity 
and  height,  a  tower  with  a  greater 
spread  at  the  base  will  cost  more 
than  others  but,  where  soft  ground 
conditions  require  extensively 
spread  footings,  a  more  economical 


installation  will  result  from  the 
fact  that  the  tensile  forces  the  base 
must  resist  will  be  less,  since  the 
denominator  J  shown  in  Fig.  3  is 
greater.  Where  a  self-supporting 
tower  is  used  as  a  vertical  radiator, 
push-pull  insulators  are  usually  em¬ 
ployed  for  the  legs;  Fig.  8  shows 
how  such  insulators  tran.slate  ten¬ 
sile  pull  on  the  leg  into  a  compres¬ 
sion  strain  on  the  porcelain. 

The  base  of  a  guyed  structure  is 
less  elaborate,  since  there  are  no 
upward  components  of  force,  but 
the  f(H)ting.  usually  a  slab  of  con¬ 
crete,  must  be  spread  over  enough 
ground  to  distribute  vertical  loads 
over  an  area  which  can  support 
them  without  sinking.  The  slab 
must  resist  substantial  internal 
shear  stress  unless  ground  condi¬ 
tions  permit  it  to  be  small  in  area; 
it  is  usually  provided  with  reinforc¬ 
ing  bars.  The  horizontal  loads  on 
the  base  of  a  guyed  tower,  being 
quite  small,  are  taken  by  a  few 
bolts  or  anchor  rods  locating  the 
tower  base  on  its  footing.  Base  in¬ 
sulators  for  guyed  vertical  radi¬ 
ators  have  to  be  quite  substantial 
to  take  the  downward  thrust  of  the 
guy  strains  and  gravity  loads 
However,  porcelain  has  a  high  • 
strength  in  compression,  so  pivot 
insulators  of  the  type  illustrated  in 
Fig.  9  can  support  even  the  most 
massive  structures. 

Guy  anchors  reejuire  careful  in¬ 
vestigation  of  soil  conditions  and 
installation.  For  strains  up  to  a 
few  tons  in  medium  or  hard  soil, 
galvanized  guy  anchors  equippt‘d 
with  l>earing  plates  or  suitable  for 
use  with  a  deadman  buried  in  the 
ground  are  often  employed.  The.se 
are  inexi)ensive  and  easy  to  install ; 
even  if  the  largest  size  cannot  sup¬ 
port  all  the  guys  in  a  set  it  is 
worthwhile  providing  more  than 
one  anchorage  if  this  allows  their 
use.  In  soft  soil,  and  where  guy 
strains  are  .several  tons,  concrete 
footings  must  generally  be  de¬ 
signed.  Shaping  them  along  the  line 
of  average  direction  of  guy  pull 
saves  material  and  labor  and  the 
use  of  a  wedge-shaped  plate  trans¬ 
mitting  guy  pulls  to  the  anchor  al¬ 
lows  self-alignment  of  the  guys. 

Materials 

Steel  towers  are  low  in  first  cost, 
but  their  weight  is  a  factor  in  ship- 


no.  7 — Wind  prMsui*  on  triangular  towor  toctlon  botwoon  guys 
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pinif  amt  r-rfitioti  Kvr-n 

tlidtJKh  i(aivaniz«'<l  they  are  U8uaii> 
Itainteri  |H-ri<Miit'ally  in  all  but  quite 
(try  climates;  this  cxpr-nse  is  neces¬ 
sary  in  any  case  wnere  the  Civil 
Aemnautics  Authority  declares  a 
toiler  to  l>e  a  hazard  to  air  tratRc 
atid  retjuires  that  it  Ik*  painted  in 
trranife  ami  white  stripr's  for  maxi¬ 
mum  visibility. 

Aluminum  has  lH-<-ome  important 
as  a  tower  material  since  the  devel¬ 
opment  of  str'iiiK  and  corrosion-re- 
.sistant  alloys.  Ilavinir  a  m<Klulu.s 
of  ela.sMcity  about  one  third  that  of 
steel,  an  alutninum  -  alloy  tower 
under  load  delleets  roughly  three 
times  as  much  as  a  st*'el  tower  made 
to  the  same  desiifn.  'I'he  alloys  used 
for  towers  weiifh  about  one  third  as 
much  as  structural  steel,  and  their 
yield  point  in  tension  is  about  a 
third  hiifher.  In  oriler  to  reduce 
dellection,  deejM-r  sections  are  used, 
ii.it  yood  desiirns  are  on  the  market 
which  are  ataiut  HI  percent  of  the 
weiitht  of  a  structural  steel  tower 
having  the  same  load  caiiacity. 
They  are  more  expensive  than  steel 
structures,  but  in  rnanv  cases  the 
additional  first  cost  is  oifset  by  .sav¬ 
ings  in  .stiippiny’  and  erection. 

Stainie*'  steel  IS  the  tx'st  mate¬ 
rial  for  towers  from  the  corrosion 
staiidp'iint.  blit  is  quite  evpt*nsive. 
In  Its  aiiiiealeil  state.  Is  .s  stainless 
'tei'l  ha-,  a  \  ii'ld  streni'th  alioiit  the 
-lime  as  structural  aluminum  and 
hiyher  than  structural  steel.  How- 
1‘ver,  most  stainli-ss  steel  used  for 
aMtiuina-suiipoi'l  structures  is  in 
'he  form  of  t  ibiiu.'',  where  the  cold 
working  acconipaiu  inir  the  draw  ing 
opi'rations  mateiialh  rai.-es  it- 
stri'iiyth.  Kspi'i  ially  wlu-n*  a  tower 
need  not  lie  jiainted,  stainless  steel 
towers,  like  aluminum,  etfect  -av- 
ini.’s  in  shippiiiy',  eiii  tion  and  main¬ 
tenance 

M.ii'iH'-ium  alloys  wi.l  undoubt¬ 
edly  jilav  an  im|w'rtant  |iart  in  the 
future  of  antenna  support  -true- 
tiiri's  .'Substantially  lighter  and 
more  corrosion  resistant  than  alum¬ 
inum.  they  permit  the  erection  of 
massive  towers  with  little  ttear. 
Kesearch  is  iiriHlucin).'  stronger  al¬ 
loys  and  uradiially  eliminating 
detrimental  factors  such  as  the  sus- 
ceiitibility  of  maitnesiiim  to  notch- 
elTiVt  failures. 

Phenolic  resin-t>onde>i  plywoisl 
was  used  for  mass-produced  masts 
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Ip  to  about  Hit)  feet  III  heiv'ht  dur¬ 
ing  World  War  II.  It  has  the  ad- 
v.intaijes  of  low  cost,  easy  erection, 
low  maintenance  and  the  emfi  oy- 
meiit  of  noncritical  material.  How¬ 
ever.  it  has  a  shorter  life  and  less 
load  capacity  than  mo-t  metal  types 
and  must  be  lowered  when  an¬ 
tennas  are  to  be  tuned  or  serviced. 
Postwar  development,  particularly 
in  the  direction  of  iisinir  tiberirlass 
as  a  tiller  material,  has  improved 
the  ((iiality  of  this  tyiie  of  product  ; 
it  is  espi-iially  useful  for  testinir 
work  and  tem|>orary  instailation.s 
where  frequent  movini?  of  equip¬ 
ment  is  necessary. 

WiMiden  masts  and  towers  are 
rarely  satisfactory  at  heights  above 
.'ill  feet  althoiiizht  many  up  to 
feet  were  built  in  wartime  because 
of  the  shortage  of  metals.  Ilesiirn 
requires  vrreat  care  and  flawless 
materials  must  be  used.  The  allow- 
alile  .-tress  beiny  low.  sections  are 
bulky  and  the  wind  load-  conse¬ 
quently  quite  hiyh. 

Selection  of  Site 

liiiyed  tower-  req  iin  sub-tantia! 
.tie. IS  for  yiiy  aniTiorai'e  In-talla- 
litm  on  a  rooftop  add-  ’o  tho  heicht 
but  roof  framing  m..-!  ofti  u  be 
Itinforceil  for  the  tower  lia-c  and 
-ometimes  for  y  iv  .iiuhoray'e 
well.  One  method  of  am  horiny 
yu.vs  on  a  rooftop  of  limited  area  i- 
-hown  111  Fiy  1";  ;iltern.i!e  meth¬ 
od-  include  runuiio'  one  o-  n’o.e 
V’llV  -  to  the  yi'o  m.i  i.r  to  .itlo'l.e, 

biiildiny 

Self-support  Illy  tower-  req  tire 
le-s  riHim  for  the  base,  but  leyal 
liability  exists  where  the  structure 
miyht  fall  tmto  (iroperty  owned  liy 
others;  insurance  must  be  fiyured 
into  the  maintenance  cost  so  -ome- 
timos  it  is  cheaper  to  acquire  land 
around  the  tower  to  reduce  this 


liiarye.  lleinforcemcnl  of  roof 
framiny  to  anchor  a  self-support- 
itiy  structure  is  usually  more  costly 
than  for  a  yu.vi'd  structure  of  the 
-ame  heiyhl  becau.se  of  the  tensile 
loads  the  base  must  resist,  but  yuy 
anchorayes  are  eliminated. 

.'soil  conditions  .should  be  deter¬ 
mined  before  the  selection  of  a 
tower  to  be  yround  mounted.  Soft 
or  swampy  yround  may  dictate  the 
choice  of  a  seif-sujiportiny  tower 
with  the  base  spread  as  much 
as  possible.  .\  yuyed  structure 
mounted  on  soft  yround  should  be 
as  small  and  liyht  as  possible;  some 
of  the  stainless  steel  towers  made 
of  round  tubiny  are  costly  but  their 
wind  loads  are  low,  their  vertical 
thrust  ayainst  the  yround  eorres- 
pondinyly  small  and  the  base  re- 
(juired  less  elaborate  than  for  more 
massive  steel  units.  In  tenqierate 
or  cold  climates  the  footinys  should 
yo  at  least  below  the  frost  line  for 
safety. 

Kock  footinys  are  relatively 
-imple.  Tsually  holes  are  drilled, 
steel  rods  with  appropriate  cross¬ 
members  for  bondiny  inserted,  ami 
the  holes  filled  with  concrete.  In 
the  ca-e  of  the  liyhter  structures, 
the  rod  itself  can  lie  used  as  an 
anchor  bolt  attached  to  one  ley  of 
the  tower.  For  heavier  structures 
a  trianyle  or  square  of  metal  fittiny 
the  ley  aiiyles  of  the  tower  is 
b  iried. 

.\i  ( e--ibility  of  the  site  will 
sometime-  be  a  major  determinant 
in  -elei  tion  of  an  antenna  support 
where  there  are  serious  limitations 
of  carriers  and  roads. 

Erection  Methods 

For  crane  erection,  either  an  en¬ 
tire  structure  or  a  few  bottom  sec¬ 
tions  are  assembled  on  the  yround. 
.A  truck  or  crawler  crane  hooked  to 

Oecerntwr,  1950  —  ELECTRONICS 


i 


the  structure  just  above  its  center  rick  to  lift  the  members  or  whether  former  case  they  net*d  paintinjt  less 
of  gravity  lifts  the  unit  and  lines  they  must  be  carried  up  in  elevat-  often  than  tralvanized  steel  if  a 
attached  to  the  bottom  end  swinjt  it  ors.  These  conditions  may  dictate  zinc  chromate  priming  coat  has 
into  an  upriKht  position.  The  a  maximum  size  of  memWrs.  which  been  well  applied.  In  dry  climates 
crane  then  lowers  it  onto  the  anchor  would  control  the  basic  desijrn.  galvanized  steel  does  not  need 
bolts.  Crawler  cranes  capable  of  For  boom  erection  many  guyed  painting  either,  though  both  it  and 
lifting  up  to  ten  tons  at  the  end  of  masts  are  e<tuipped  with  four  sets  aluminum  are  subject  to  weather- 
a  KUi-foot  boom  are  available  in  of  guys  instead  of  the  minimum  ing  which  may  make  their  appear- 
most  centers  of  population  in  this  three.  The  boom,  which  may  be  ance  undesirable.  Galvanizing  pro¬ 
country,  .so  units  up  to  possibly  200  one  (piarter  to  a  third  the  length  vides  a  better  paint  ba.se  than  bare 
feet  high  can  be  erected  by  this  of  the  mast,  is  attached  to  the  mast  steel,  as  also  do  Parkerizing  and 
method.  However,  great  care  must  ha.se  at  right  angles  to  it,  and  the  similar  chemical  treatments  for 
be  exercised  in  raising  units  over  base  it.self  is  eijuipped  with  a  hinge,  metal.s. 

100  feet  high,  because  the  guyed  The  mast,  including  all  the  guys,  is  Holts  are  the  first  parts  of  a 

units  es[K'cially  are  quite  limber,  assembled  on  the  ground  and  the  tower  to  show  signs  of  corrosion  in 
and  buckling  may  occur.  Rental  of  boom  is  attached  in  a  vertical  posi-  most  cases,  even  when  painted, 
cranes  is  expensive,  but  the  crane  is  tion.  One  set  of  guys  is  attached  Streaks  below  a  bolt  head  may  in- 
needed  only  for  the  minimum  hir-  to  the  boom,  shortene<i  as  n»>ces-  dicate  only  the  combined  effects  of 
ing  periisi  of  one  day.  Gin  poles  -^ary.  Two  sets  are  attached  to  rain  and  dust;  nothing  need  be 
and  .A-frames  can  take  the  [ilace  of  their  ground  anchors.  The  fourth  done  about  them  until  wire  brush- 
the  crane  for  smaller  units.  set,  opposite  the  boom,  is  attached  ing  shows  bare  metal  has  been  ex- 

For  pie«‘emeal  erection  the  hot-  to  a  truck  or  held  by  manp<nver.  .A  posed  or  pitting  started.  When 

tom  section  of  the  struct’ure  is  line  fastened  to  the  end  of  the  boom  bolts  and  nuts  begin  to  rust  on  an 

erected  as  a  unit.  -A  jib  is  then  is  pulled  in  the  direction  opposite  aluminum  tower  wire  brushing  and 
attached  to  one  corner  post,  project-  the  mast,  and.  as  the  boom  end  is  painting  will  .save  them, 

ing  up  more  than  half  the  length  of  pulled  down,  the  mast  is  raised.  .About  six  months  after  a  tower 

the  next  corner  post.  This  jib  is  -At  some  point  near  jilumb  the  has  been  erected,  or  after  its  fir.st 
used  with  a  pulley  and  rope  to  raise  weight  of  the  bfH)m  balances  the  winter,  all  the  bolts  should  be  tight- 
the  members  of  the  next  bay.  .After  weight  of  the  mast:  twyond  this  ened  and  any  showing  signs  of  cor- 
the  bay  is  comiileted  the  jib  is  point  the  mast  falls  into  an  upright  losion  painted  or  replaced.  Sub.se- 
again  raised.  .A  winch  on  the  position  and  the  fourth  set  of  gays  ruent  tightening  need  only  be  done 

ground  may  be  used  to  lift  the  opposite  the  boom  must  take  up  once  a  year,  but  signs  of  misalign- 

material,  or  a  jeep  or  truck  may  be  their  slack  and  ease  the  mast  into  ment  or  damage  should  be  promptly 
used,  employing  a  i)ulley  on  the  position.  attended  to. 

ground  to  change  the  direction  of  Guys  should  be  adjusted  at  erec- 

pull.  1’iecemt‘al  erection  is  neces-  Maintenance  tjmj  th,,  structure  is  per- 

.>ary  on  the  more  m;issive  towers;  -Materials  of  construction,  fasten-  fectly  jdumb  and  straight  with  all 
when  mounted  on  prefabricated  ings,  clinuitic  conditions  and  re-  the  slack  taken  out  of  the  guys 
s(N-tions  the  jib  may  raise  an  entire  ipiired  U-ngth  of  life  determine  and  ail  equally  taut.  Some  manu- 
tower  section.  Some  manufactur-  mantenance  requirements.  facturers  supply  guy-tensioning  de¬ 

ers  supply  jibs  suitable  to  their  Painting  is  the  most  costly  repet-  vices  based  on  spring-adjusted  turn- 
towers  on  a  sale  or  rental  basis,  itive  item  and  the  one  most  often  buckles,  but  screw  turnbuckles 
Where  a  massive  structure  is  to  be  neglected.  .Aluminum  structures  should  be  provided  in  addition  to 
eriM-ted  on  a  rooftop  it  must  be  need  not  be  jiainted  unless  they  are  these.  Guys  should  be  checked  four 
determined  whether  there  is  room  exposed  to  salt  ;iir  or  industrial  times  a  year  or  after  severe 
on  the  roof  to  install  a  hoi.-ting  der-  fumes  corrosive  to  the  metal;  in  the  storms;  all  wire  rope  is  subject  to 

stretching. 

Lighter  utiits  generally  have 
bracing  handy  for  climbing,  and 
more  massive  units  are  usually  pro¬ 
vided  with  a  ladder.  Where  brac¬ 
ing  is  too  widely  sfiaced  for  climb¬ 
ing,  extra  horizontals  on  one  face 
may  be  provided  to  form  a  ladder, 
or  one  corner  post  may  be  fitted 
with  cantilever  climbing  rungs. 

Tubular  masts  can  be  fitted  with 
ladders  or  rungs  attached  to  clamp 
rings.  These,  of  cour.se,  add  to 
wind  resistance.  A  mast  is  usually 
painted  by  lowering  it,  or  by  using 
a  boatswain’s  chair  suspended  from 

FIG.  10- -Um  oi  «U7  anchor  column  on  rooftop  of  llmilod  aroa  the  top  if  it  is  erect. 
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Electronic  Control  of 
- HOME  HEATING - 

.\iii|ilififr  ffd  l»\  a-r  «‘unlaiiiiii"  ir'i'taiirf-u in-  rlnnnit!*  maintain!'  room 

t(-ni|M-ratiin'  within  i|«-^  i'  hv  M-n'>in<'  Miit<li»or  w«‘athrr  rlian^i*!-  ami  antomatirallN 

orlin;:  hiirntT  on  ami  off.  Ontiloor  ••«•n^in>:  rlenirnt  antinnatirally  rai>e!!  <‘onlrol 
l«-ni|M‘raliirf  to  a'-iin-  roiftant  <-omfort  when  wrathrr  turns  rohirr 


Tlir  rt.TIMATK  <^)AI  tor  rt!l  j.'oi)<i 
hoatiti);  systoniH  is  to  suinil) 
constantly  just  fnoiijrh  heat  for  a 
structure  to  iMilance  heat  loss  no 
more  and  no  less  Onh  when  that 
»foal  IS  reached  can  an  even,  steady 
room  t«-miK'rature  he  exp«‘cted. 

In  a  home  or  huildiny  with 
se\eral  lurye  nwims  it  is  desirahle 
to  lontrol  at  more  than  one  point 
to  (irovide  a\erayiny  results  so  that 
a  better  over-all  condition  of  com¬ 
fort  •■ould  In-  maintained.  Temiier- 
ature  within  larye  huildinys  can 
vary  considerably  from  one  end  to 
the  other  due  to  strony  winds  (ir 
sun  etfis-t,  but  oiit.side  terniieratiire 
IS  thi'  major  source  of  heatiny  load 

l'h>-  .irflt'i*'  iM  ..n  .1  {ni{)f  r  t"  * 

mT  i|i»*  NsitisirmI  nmi*'- 

' '••tifff  *-ll«  r  Xlt**  * ’•♦Ilf »  f  »-jii  »•  ('.((Mf  Mklll 

jipl'*  «f  n  ttu’  S  ►>  '  |*r  «•!  rf 


By  JOHN  M.  WILSON 

f  hu  f  hit  hnsJintt  r 

1/ 1 X  nr  nptjltit  ■  H  t>tif  yu  <  il  H*  oulutttr  t  'o 
t/ln  rt«  itfj'iim.  V  tn  >( 

An  outdoor  control  cati  helji  over¬ 
come  st4'm  lay  b>  alteriny  the 
basic  rate  of  heat  input  the  instant 
It  senses  a  chatiye  in  temperature, 
rather  than  waitiny  for  the  outdoor 
temiierature  to  be  retb-cte.l  throuyh 
the  mas.-  of  the  buildiny  walls  to 
the  inside  th<-rmo.sfat. 

Iti  mild  weather  a  room  tempera¬ 
ture  of  72  deyrees  may  be  perfectly 
comfortable.  When  outdoor  temiier¬ 
ature  drojis  considerably,  however, 
an  inside  air  temperature  of  72  de¬ 
yrees  may  not  bt-  sutlicient  for 
comfort  because  the  individual  i.s 
radiatiny  heat  from  his  body  to  cool 


walls.  To  overcome  the  sensation, 
diiriny  colder  weather  most  people 
raise  the  control  point  of  the 
thermostat  until  they  ayain  feel 
comfortable.  It  is  de.sirable  to  have 
automatic  means  of  doiny  this  ac- 
cordiny  to  outdiair  conditions,  par¬ 
ticularly  at  niyht. 

Electronic  System 

The  intriKliiction  of  electronic 
controls  to  the  field  of  heatiny  com¬ 
fort  yives  result.*  never  before  be¬ 
lieved  practical,  closely  approximat- 
iny  the  ultimate  yoal  for  heatiny 
comfort,  (’ontrol  within  a  frac¬ 
tion  of  a  deyree  with  extreme  .sta¬ 
bility  IS  realized. 

The  basic  electronic  heat  control 
system  consists  of  a  Wheatstone 
bridye  arranyement,  an  electronic 
amplifier  and  a  relay.  Siynals  are 
picked  up  by  elements  of  the  bridye 
circuit  and  amplified  by  the  elec¬ 
tronic  amplifier,  which  in  turn  pro¬ 
vides  a  siynal  voltaye  for  the  relay 
unit  whose  output  circuit  can  oper¬ 
ate  any  common  heatiny  system 
employiny  an  oil  burner,  yas  burner 
or  stoker. 

.•\n  electronic  circuit  that  can 
control  a  heatiny  system,  incorpo- 
ratiny  all  the  features  that  were 
just  considered  desirable,  is  shown 
in  Fiy.  1.  Basically  it  consists  of  a 
U'heatstone  bridye,  an  amplifier 
and  a  relay. 

In  the  lower  riyht-hand  ley 
of  the  bridye  are  two  resistors 
in  series,  one  labeled  Mastkb 
Tiikrmo.stat  and  the  other  .Wf*- 
VC.INT.  Tmkrmostat.  A  third, 
fourth  or  fifth  thermostat  could 


nc.  I  Complai*  circuit  ol  •luctroaic  control  lot  hoattnq  •rttams 
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Raplacinq  tub*  in  alectranic  control  unit  lot 
qoi  iurnac*  in  horn* 


Snippinq  out  ihortinq  i*qm*nti  irom  itampod  wirinq  of  •lectronic  horn*  hoatinq 
control  altar  toldarlnq  all  iointa 


be  added  to  prodiiee  nearer 
averav'e  control  temperatures  for 
tilt*  whole  structure,  but  experience 
has  shown  that  two  thermostats 
>fi\e  excellent  control  resulfs  and 
reiiuifc  a  minimum  of  installation 
wirinv'. 

A  rheostat  in  the  same  lejr  of  the 
bridve  is  inte>rral  with  one  of  the 
thermostats  and  acts  as  a  control 
[>oint  selector  calibrated  from 
to  Ho  F'. 

In  the  upper  left-hand  leir  of  the 
briilire  is  a  resistor  labeled  OlTlMiitu 
.•X.STK  II'AToK.  This  drives  a  sijjnal 
to  the  control  system  as  the  outdoor 
temperature  chanires,  thereby  initi- 
atiiiy  corrective  action  before  the 
space  temperature- varies.  In  addi¬ 
tion.  the  value  of  resistance  for  this 
outdoor  anticipator  may  be  selected 
so  that  a«  the  outdoor  temperature 
falls  the  control  jioint  of  the  system 
is  aiitcimatically  shifted  to  pive  a 
sliylitly  hiyher  room  temperature. 

Circuit  Operation 

The  output  of  the  bridife  feeds  a 
two-stav'e  Voltaire  amplifier  utiliz- 
inir  the  two  trifsle  sections  of  a  t.vpe 
12SI.7  tulie.  The  voltaire  amplifier 
feeils  one  half-section  of  a  12SN7 
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tube,  th*'  plate  circuit  of  which 
operates  a  nday  in  response  to  si|r- 
nals  from  the  briilire  circuit.  The 
second  sivfion  of  the  r2SN7  acts 
as  a  half-wave  rectifier  to  furnish 
plate  voltaire  for  the  two  voltaire 
amplifier  staKes. 

The  plate  s.ipply  voltaire  for  the 
power  amiilificr  is  t’ll.'i  volts  a-c.  A 
larire  capacitance  is  placed  acros' 
the  relay  coil  to  smooth  out  a-<- 
ri[)ple  and  prevent  chatterinir. 

U'h*-n  the  bridire  circuit  is  un¬ 
balanced  sutliciently  in  the  direc¬ 
tion  to  priKluce  la  volts  d-c  across 
the  rela.v.  the  relay  pulls  in  and 
establishes  a  circuit  to  an  external 
load  I  the  furnace'  as  well  as  to  the 
cycler  heater.  .-Xs  thi;  hriilKC  circuit 
approaches  balance,  the  voltaye 
across  the  relay  will  drop  steadily. 
.\t  2a  volts  the  relay  armature  will 
drop  out.  The  control  system  thus 
has  a  dilferential  of  20  volts.  Ampli¬ 
fier  irain  is  such  that  this  voltaire 
differential  is  produced  by  a  net 
charge  of  tl.O  ohm  in  bridire  resist¬ 
ance. 

For  best  results  it  has  been 
determined  that  each  ley'  of  the 
bridge  circuit  should  be  approxi¬ 
mately  1.000  ohms.  If  two  thermo¬ 


stats  are  u.sed,  to  averaire  condi¬ 
tions  in  different  room.s  and  obtain 
better  over-all  comfort,  each  unit 
will  be  .">00  ohms  at  some  pre-de- 
termined  temperature  (7<l  ile- 
irreesi.  If  a  sinirle  thermostat  is 
u.sed,  the  entire  1,000  ohms  is  in  one 
housinir. 

The  H.ilco  temperature-sensitive 
wire  us**d  for  sensinir  elenumts  is 
a  nickel  alloy  havinir  a  iiositive 
temperature  cfx'flicient  of  0.002-I 
ohm  per  ohm  per  deirree  F  With 
l.ooo-ohm  elements,  the  resistance 
will  chanire  approximately  2.1  ohms 
for  every  deirree  chanire  in  temper¬ 
ature.  Since  0.6-ohm  chanire  in  the 
bridire  is  reipiired  to  prcaluce  the 
20-volt  diflerential  to  operate  the 
relay,  the  system  differential  actu¬ 
ally  is  }  deirree  F'. 

Typical  bimetal-operated  thermo¬ 
stats  in  homes  are  adjusted  to  have 
a  minimum  differential  of  between 
H  to  2  deirrees.  The  electronic 
system  thus  has  a  considerably 
irreater  sensitivity  than  conven¬ 
tional  mechanical  systems. 

Heating  Load 

One  of  the  most  important  func¬ 
tions  of  a  temperature  control  sys- 


t«-m  u  to  providp  heat  input  durin/ 
|*erioda  when  nxim  aenainif  ele¬ 
ment*  are  not  callinir  for  heat.  This 
keeps  the  tem(>erature  and  flow  of 
the  heatinir  me<lium  relatively  con¬ 
stant  for  any  tfiven  condition  of 
load.  F'itrures  2  and  2  indicate  the 
importance  of  the  cycling  device  in 
iwrforminir  this  function. 

Fitfure  2  shows  the  load  line  that 
can  1m-  drawn  for  any  automatically 
flred  heatinir  system,  neirlectinir  sun 
and  wind  loads  that  are  other  than 
normal.  On  this  irraph  7(1  decrees 
F  has  Iteen  considered  the  fade-out 
temperature,  or  the  temperature  at 
which  no  heat  input  to  the  iiuiid- 
inir  is  required,  and  40  degrees  is 
lonsidered  (he  point  at  which  the 
furnace  would  have  to  he  runninir 
100  |>errent  of  the  time  to  furnish 
the  hi-at  necessary  to  overcome  the 
losses.  The  irraph  thus  give.s  the 
.approximate  jiercent  on  time  for 
any  oiitdiMir  temperature  between 

40  and  ‘  70  deyrs'es  F.  This 
assures  that  the  heat  losses  from  a 
hiiildinir  are  at  a  relatively  steady 
rate,  while  the  heat  input  as  a 
result  of  hiirner  operation  is  inter¬ 
mittent  due  to  the  on  and  off  cliar- 
.icteristics  .of  conventional  hiirners. 

Fii’-iire  rt.\  yraphicallv  demon- 
•  'rates  the  ojieration  of  the  burner 
ind  result  iny  room  temperature 
Conditions  under  .'>n-percent  load 
with  an  aver.aye  control  system, 
rile  temoeratiires  shown  .are  arbi- 
tr.irv  .as  to  val'ie,  ti  it  the\  do  indi- 
■  .a’e  I'lat  there  wi'l  be  a  consider- 
.ible  variation  of  nwuti  temiieratiire. 
This  yrapb  .also  indicates  the  l.ay  of 
ii'om  temnerature  tiehind  the 
burner  cycle. 

In  Fiy  HH.  the  he.aliny  load  is 
-till  .'iO  percent  but  the  b  irner  oper- 
.ations  .lie  shorter  .in<I  more  fre- 
'Pient  Temiu-ratiire  tliictiiations 
are  cle.arlv  lower  than  fi>r  Fir  Ci  \ 

In  Kiy  tuirner  operations  are 
still  more  freipient.  with  !h<-  total 
time  on  I'er  hour  exactly  the  same 
.IS  in  Kiy  \  Koont  temi'i-rature 
lliicl iiat ion s  aie  now  [tract icallv  iin- 
not  nauible 

In  yeneral.  it  is  safe  to  sav  that 
.as  the  freipiencv  i>f  biirn«*r  cyclinir 
is  increased,  for  a  given  lo.ad.  the 
tem|»  ra'iire  bectunes  more  uni¬ 
form  With  r'iisb‘rn-ila.\  burners. 
It  is  not  ttractic.a’  in  manv  cases  to 
have  cycles  less  than  three  minutes 
on.  In  the  majority  of  domestic 
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heating  plants,  a  time  interval  or 
minimum  cycle  of  to  5  minutes 
will  produce  excellent  results  as  far 
as  the  room  temperature  is  con¬ 
cerned. 

Automatic  Cycling 

Automatic  controls  have  been 
available  that  mechanically  set  the 
cycling  rate  of  a  heating  plant. 
These  devices  do  a  fine  job,  provid¬ 
ing  the  heat  loss  is  at  a  constant 
rate.  However,  as  the  outside 
temp«-rature  changes,  the  heat  loss 
requirements  change,  and  therefore 
the  cycling  rate  has  to  be  changed 
also.  With  the  mechanical  system 
this  is  not  very  practical. 

.An  electronic  cycler  is  used  in 
the  control  .system  under  discus¬ 
sion,  to  produce  the  proper  fre¬ 
quency  of  burner  operation  under 
varying  load  conditions.  This 
cycler  consists  of  a  bridge  element 
(shown  in  Fig.  3),  an  electric  re¬ 
sistance  heater,  a  switch,  and  a 
power  source,  in  this  case  a  trans¬ 
former.  The  resistance  of  the 
cvcler  bridge  element  is  cho.sen  so 
it  will  demand  heat  input  from  the 
burner  at  apiiroximately  the  same 
rate  as  the  heat  losses  from  the 
building.  The  switch  is  a  contact 
on  the  same  relay  that  starts  and 
stiqis  the  burner.  When  a  call  for 
heat  is  indicated,  the  relay  clo.ses 
and  heat  is  furnished  to  the  heater 
of  the  cycling  unit.  Hecaiise  the 
bridge  element  of  the  cycler  is 
wound  close  to  the  heater,  its  re¬ 
sistance  begins  to  increa.se  as  soon 
as  heat  is  ajiplied.  When  the 
.smount  of  resi.stance  increase 
equals  ti.b  ohm.  the  relay  contact 
opens  and  the  heater  is  de-ener- 


riG.  2  — Typical  load  Un*  tor  homo  hoar 
ttt9  fthowinq  p«rc*ntoq9  ol 

th«  oU  burner  mus(  run  iot  comfort  at 
•ach  outdoor  f^raporoturo 


gized.  The  bridge  element  begins 
to  cool ;  when  it  reaches  the  temper¬ 
ature  of  the  surrounding  air,  the 
bridge  is  restored  to  its  original 
condition  of  unbalance  (assuming 
room  temperature  has  not  yet 
changed)  and  the  relay  again  closes 
to  repeat  the  cycle.  The  rate  of 
heating  and  cooling  depends  upon 
the  cycler  design. 

As  the  resistance  of  the  cycler 
increa.ses  and  decreases  it  tends  to 
balance  and  unbalance  the  bridge 
circuit  periodically,  even  though 
there  is  no  change  in  temperature 
at  the  thermostat  units.  A  cycling 
rate  for  the  burner  is  thus  auto¬ 
matically  established.  The  next 
question  is  how  this  cycling  rate  is 
automatically  varied  as  the  heat¬ 
ing  load  changes. 

The  instant  the  heating  load  var¬ 
ies,  due  to  a  change  in  outdoor 
temperature,  this  change  is  felt  by 
the  outdoor  anticipator  which  con¬ 
sists  of  a  bobbin  of  temperature- 
sensitive  wire  located  outdoors  and 
wired  in  the  same  bridge  leg  as  the 
cycler  element.  Electrical  resist¬ 
ance  of  the  outdoor  anticipator  de¬ 
creases  as  the  outside  temperature 
drops,  and  unbalances  the  bridge 
circuit.  .As  a  result  of  this  condi¬ 
tion,  the  cycler  heater  must  remain 
energized  for  a  longer  time,  heat¬ 
ing  the  cycler  bridge  element  to  a 
higher  temiieratiire,  in  order  to  re¬ 
store  the  bridge  to  its  original  bal¬ 
anced  condition.  Because  the  bridge 
element  follows  a  typical  cooling 
curve,  the  unbalancing  due  to  the 
cooling  of  the  heater  will  lie  more 
rapid  and  the  next  cycle  will  occur 
sooner.  The  net  result  is  an  in¬ 
crease  in  the  length  of  the  burner 
on  cycle  and  decrease  in  the  length 
of  the  oil  cycle. 

If  the  heat  in|iut  to  the  building 
is  not  adequate  to  maintain  a  con¬ 
stant  temperature,  the  indoor 
thermostats  feel  this  change  and 
their  electrical  resistance  lowers 
slightly.  The  change  in  thermostat 
resistance  again  tends  to  change 
the  cycling  rate  until  the  proper 
balance  is  obtained.  Since  the 
thermo.stats  have  roughly  15  times 
the  nominal  resistance  of  the  cycler 
or  the  outdoor  anticipator,  it  only 
takes  1  15  of  a  degree  temperature 
change  at  the  thermostat  to  get  the 
same  effect  as  a  one-degree  change 
at  either  the  cycler  or  outdoor 
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anticipator  used  in  the  system. 

If  the  temperature  outdoors  rises, 
the  cycling  rate  will  decrease.  When 
the  heat  loss  of  the  building  reduces 
to  zero  (for  equal  indoor  and  out¬ 
door  temperatures),  the  cycling 
will  atop  altogether. 

The  cycler  performs  one  other 
important  function  in  connection 
with  a  morning  pickup  period  after 
a  night  of  reduced  temtieratures. 
With  a  standard  type  of  control 
system,  the  heating  system  is 
started  as  soon  as  the  thermostat 
setting  is  restored  to  the  daytime 
level,  and  runs  continuously  until  a 
predetermined  control  point  is 
reached.  At  that  point  the  heat 
source  is  shut  off,  but  heat  stored  in 
the  furnace  and  in  the  heat  dis¬ 
tributing  system  continues  to  raise 
the  room  temperature  until  all  ex¬ 
cess  heat  is  dissipated.  In  many 
cases  this  results  in  room  tempera¬ 
tures  several  degrees  higher  than 
desired  for  short  perioils.  With 
the  electronic  system,  incorporating 
a  cycler,  the  burner  runs  continu¬ 
ously  until  the  room  temperature 
has  restored  the  bridge  balance  to 
a  point  where  it  comes  within  the 
field  of  control  of  the  cycler.  This 
usually  occurs  about  2  degrees  lie- 
low  the  desired  control  point;  here 
the  cycler  causes  the  burner  to 
begin  cycling,  and  the  control  point 
is  approached  at  a  decreasing  rate 
so  that  no  overshoot  occurs. 

System  Droop 

Any  type  of  thermostatic  control 
system  which  by  means  of  artificial 
heat  tends  to  anticipate  the  even¬ 
tual  rise  in  room  temperature  has  a 
characteristic  called  droop.  This 
is  the  amount  the  room  tempera¬ 
ture  must  <lrop  below  the  thermo¬ 
stat  set  point  before  the  burner 
runs  100  percent  of  the  time,  lirfwip 
often  contributes  to  the  discomfort 
one  feels  within  a  building  as  the 
outdoor  temperature  lowers. 

The  ele.'tronic  controls  also  pro¬ 
vide  droop,  due  to  the  fact  that  the 
cycler  is  always  attempting  to  re¬ 
store  the  bridge  balance  and  shut 
the  system  off.  To  provide  continu¬ 
ous  burner  f>peration.  rmim  temper¬ 
ature  must  fall  enough  so  the  de¬ 
creased  resistance  at  the  thermo¬ 
stat  more  than  offsets  the  increa.sed 
resistance  due  to  the  heating  of  the 
cycler. 


FIG.  3-  El<»ct  oi  cyclinq  on  constancy 
ol  toons  Ismporaturs.  Ths  mors  ollon  ths 
bonssr  coasst  on.  ths  lots  variation  thsrs 
it  In  room  tsmpsraturs 

Where  droop  is  almost  impossible 
to  eliminate  in  a  mechanical  ther¬ 
mostat  system,  it  is  easily  overcome 
in  the  electronic  system.  The  out¬ 
door  anticipator  can  Ire  used  very 
handily  to  off.set  droop.  It  can  even 
go  further  and  actually  raise  the 
control  point  as  the  outdoor  temin-r- 
ature  falls.  Because  droop  is  a 
direct  function  of  heating  load, 
and  the  load  can  be  considered 
virtually  a  direct  function  of  out¬ 
door  temperature,  as  shown  in 
Fig.  2,  a  nominal  resistance  value 
can  be  assigned  to  the  outdoor 
anticipator  so  that  the  bridge  un¬ 
balance  due  to  the  cycler  heating 
is  off.set  by  the  changed  resistance 
of  the  outdoor  anticipator. 

To  correct  exactly  for  the  droop 
in  the  system,  the  outdoor  antici¬ 
pator  must  have  sufficient  authority 
to  just  overcome  the  cycler  resist¬ 
ance  when  it  is  heated  continually, 
indicating  full  load.  .Any  additional 
resistance  in  the  outdoor  antici¬ 
pator  raises  the  control  point  of  the 
system  inversely  as  the  outdoor 
temperature  changes.  Knowing  the 
coefficient  of  the  Balco  wire  used 
for  the  temperature-sensitive  ele¬ 
ment,  it  is  a  simple  matter  to  deter¬ 
mine  the  amount  of  resistance 
necessaiv  over  a  certain  outdoor 
temiierature  span  to  rai.se  the  con¬ 
trol  point  the  de.sired  number  of 
degrees. 

Stamped  Wiring 

Internal  wiring  for  the  entire 
amplifier  is  punched  out  of  a  sheet 
of  O.U25-inch  thick  brass  in  one 
operation.  The  various  circuits  are 
held  together  by  .small  webs  of 


brass.  .After  the  components  are 
completely  w  ired  into  the  amplifier, 
the  webs  or  short-circuits  are  re¬ 
moved  by  clipping.  The  entire  wir¬ 
ing  grid  is  silver-plated  for  ease 
of  soldering. 

Ten  screws  are  u.sed  to  fasten  the 
amplifier  unit  to  its  base.  These 
same  ten  sciews  act  as  terminal 
connt*ctions  to  complete  the  circuit 
to  the  external  components.  This 
type  of  attachment  of  the  amplifier 
to  the  terminal  base  allows  a  quick 
change  in  case  of  internal  trouble, 
without  having  to  change  installed 
wiring  connections.  Tubes  can  be 
easily  replaced  from  the  front  of 
the  amplifier  while  it  is  mounted. 

The  cycler  is  made  of  plastic  in 
a  cylindrical  shape  with  seven  slots. 
In  Ihe  bottom  slot  is  the  Nichrome 
heater  element.  The  temperature- 
sensitive  cycler  element  is  placed  in 
a  slot  which  gives  the  desired  tim¬ 
ing,  by  determining  the  minimum 
bunier  cycle  during  mild  weather 
conditions.  If  this  is  wound  in  the 
slot  next  to  the  heater,  the  cycler 
will  go  through  its  heating  perio<l 
in  approximately  30  .seconds.  With 
the  temperature-sensitive  element 
wound  in  the  top  .slot,  which  is  the 
maximum  distance  from  the  heater, 
the  approximate  timing  is  5 
minutes.  Nominal  timing  for  most 
burner  installations  is  approxi¬ 
mately  .3*  minutes  to  provide  com- 
l>letely  satisfactory  results,  this 
timing  being  determined  by  experi¬ 
ence  on  many  installations. 

Actual  results  produced  with  the 
electronic  system  indicate  that  in 
many  cases  the  temperature  within 
the  controlled  space  varies  hvss  than 
one-fourth  degree. 


Stampvd  wiring,  rvady  tor  placing  In 
groovat  oi  raoldod  plaadc  chaMis.  With 
ihU.  no  wiroa  can  bo  omittod  or  con- 
nectad  wrong 
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Color  Fundamentals 


FIG.  1  Fhyttcal  nalur*  ol  color,  as  lllustralod  by  th*  ipoctrum  iormod  by  passaqs 
ol  wblto  llqhl  Ihrouqb  a  prism.  VarioUon  ot  spood  ol  liqbt  in  qlass  causes  saparatlon 
oi  color  compononls 
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FIG.  2  Ilslartonshlp  bolwssn  color  sensations.  Irequency  and  waselenqlh.  Additive 
primary  colors  used  in  tv  Irr-d.  blue  and  qreeni  are  taken  Irom  ends  and  middle  ol 
spectrum 


FIG.  3  Monochromatic  liqht  Is  lormed  by  passinq  a  narrow  band  ot  the  spectrum 
throuqh  a  silt  In  an  opaque  barrier.  Standard  I.C.I.  monochromatic  primary  colors 
occur  at  wavelenqths  ol  700.  546.1.  and  435.8  millimicrons 


IT  IS  l  OMMdN  .  vptM  ifiii  <>  that  thf 
olijivts  ill  a  si't'iu*  call  ho  ili.i- 
ttii|.'iiichcil  hy  char;iitcri>tics  ituic- 
I'oinlont  I'f  their  Kcottict ric  form. 
Such  ilistinctions  arc  ha-cii  oil  the 
co/or  ijiiiintitii  .•!:  liri>;htticss,  hllr‘. 
ami  saturation. 

Tht"  hriy’htncs^  of  tl;c  ohiccts  is 
the  dcyice  of  liK'lltlle.s.s  or  liatnlle's 
exhihited. 

The  hue  IS  ’he  rcihiess,  yreen- 


ness.  yellowne-s,  hluencss,  and  so 
on.  of  tin*  ohjects. 

The  .saturation  is  a  measure  of 
the  dev’ree  of  dilution  of  the  hue  hy 
\\ hiti' !ii:ht. 

Since  the  eye  can  distint-'iii-h 
I  hy  direct  comiiarisoni  at  least  a 
hundr<‘d  dey'rees  <>f  hritrhtne.ss, 
hundrt'ds  of  hui's,  and  many  de¬ 
crees  of  saturation,  it  is  evident 
that  the  numher  of  di.-tiniruishahle 
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variations  in  color,  when  viewed 
under  suitable  conditions,  ranges 
into  the  tens  of  thousands.  If  the 
color  television  system  were  re¬ 
quired  to  reproduce  as  individual 
items  of  information  each  of  these 
distinjruishahle  color  quantities, 
the  rate  of  transmittimr  informa¬ 
tion  would  he  many  hundreds  of 
times  as  if  real  as  it  is  in  a  lilack- 
and-white  system  of  the  same  reso¬ 
lution  and  continuity.  This  follows 
from  the  fact  that  such  a  system 
would  have  to  sjavify,  as  each  pic¬ 
ture  element  is  reproduced,  not  only 
the  hriirhtness  of  the  picture  ele¬ 
ment  las  in  the  black-and-white 
system  I  but  also  its  particular  hue 
and  its  particular  saturation.  If 
this  method  of  transmission  were 
mandatory,  it  is  douhtful  that  tele¬ 
vision  in  color  would  have  emerged 
as  a  practical  reality. 

Fortunately,  as  we  shall  see  in 
more  detail  later,  the  eye  pereidves 
I'olor  on  a  relatively  simple  basis, 
whereiiy  the  hundreds  of  distin- 
iruishable  hues  and  saturations  may 
he  represented  as  comhinations  of 
three  primary  colors.  Therefore,  it 
is  necessary  to  specify,  as  eai'h  pic¬ 
ture  element  is  reiiroduced.  only  the 
relative  hriifhtiiess  of  three  spivi- 
tied  colors,  and  the  rate  of  trans- 
mittinir  information  in  a  color  sys¬ 
tem  is  only  three  times  as  yreat  a.s 
that  of  a  hlack-and-white  system  of 
the  same  resolution  and  continuity. 
This  three-to-one  increase  in  the 
transmission  rate,  while  burden¬ 
some,  is  entirely  feasible  within  the 
framework  of  estalilisheil  television 
technoloiry.  Moreover,  the  color 
values  add  so  much  to  the  .sense  of 
realism  that  it  is  worth  sacriticinff 
.1  certain  amount  of  resolution 
and  or  contin  iity  to  obtain  them. 

The  exch.inv’e  of  one  form  of  pic¬ 
torial  merit  for  another  is  clearly 
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for  TV  Engineers - 

Aiiuption  of  ti<‘l«l-st-t|ueiitial  color  8\>tcin  by  !•’(!( !  for  coiiiiiicrcial  broadcasts  finds  viileo 
techiiiciaiis  over  tbc  cbroniati<‘ity  ilia^raiii  and  wrc.-lliiii:  with  tricliroinatic  coef* 

ficiciits.  Ibis  series  of  tutorial  articles  on  cobir  is  taken  from  the  forthcoming  sei’ond 
edition  of  “Principles  of  Tele\ision  Enj^ineerin*:” 


riG.  S  -Additiv*  method  ol  color  mUturo.  Colorod  booms  or#  formsd  by  posslnq 
whll*  Uqht  throuqh  primary-color  lillsrs  locolsd  sids  by  tids,  than  locussd  on  soms 
orso  of  Bcrssn.  Variations  of  this  msthod  ars  used  in  all  color  ts  systems 


evident  when  an  object,  just  re¬ 
solved  as  such  in  the  inia>fe,  has  a 
distinctly  different  color  from  that 
of  its  surroundinjrs.  The  color  dis¬ 
tinction  then  aids  the  eye  preatly 
to  apprehend  the  presence  of  the 
objwt,  and  the  effi*ctive  resolution 
of  the  reproduced  imaKe  is  visibly 
enhanced  by  the  addition  of  color. 
Such  color  contrasts  have  a  similar 
effect  in  delineatinK  the  edges  of 
extended  objects,  offering  a  sub¬ 
jective  resolution  noticeably  greater 
than  that  of  the  same  image  viewed 
in  black-and-white. 

The  presence  of  color  brings  with 
it  severe  requirements  in  other 
directions.  Thus  color  adds  to  the 
realism  of  a  reproduction  only  if 
the  colors  are  in  themselves  rea- 
sotiably  realistic.  The  eye  is  ac¬ 
customed  to  associate  particular 
colors  with  certain  contexts  (a 
ruddy  complexion  with  good  health, 
p.illor  with  sickness,  and  so  on).  If 
the  colors  shown  are  inaccurate, 
particularly  if  they  have  the  wrong 
hue,  the  result  may  be  so  distract¬ 
ing  as  to  make  the  color  of  question¬ 
able  value.  In  such  cases,  in  fact, 
the  effect  of  realism  may  actually 


FIG.  4  Spectral  distribution  curse  of  an 
extended  (non-monochromatlc)  color 
source.  The  effect  of  this  liqht  on  the 
eye  is  substantially  the  same  as  that  of 
monochromatic  liqht  haeinq  a  waee- 
lenqth  correspondinq  to  the  peak  of  the 
curee 


be  greater  in  a  black-and-white 
image,  on  which  the  mind  "paint.s" 
the  missing  hues  in  accordance  with 
the  emotional  reaction  of  the 
viewer. 

Physical  Nature  of  Color 

The  physical  nature  of  color  phe¬ 
nomena  is  conveniently  introduced 
by  a  description  of  the  spectrum  of 
colors  formed  by  the  dispersion  of 
a  beam  of  light.  When  a  beam  of 
white  light  (.sunlight)  is  pa.ssed 
through  a  prism  (Fig.  1)  the  beam 
is  separated  into  a  spectrum  ac¬ 
cording  to  the  wavelengths  of  the 
radiation.  The  dispersion  of  the 
light  results  from  the  fact  that 
light  of  short  wavelength  travels 
slower  in  glass  than  does  light  of 
longer  wavelength. 

Inspection  of  the  spectrum  re¬ 
veals  that  waves  of  different  wave¬ 
length  display  different  hues.  In 
order  of  decreasing  wavelength,  the 
hues  are  red,  orange,  yellow,  green, 
blue,  and  violet.  If  the  light  source 
is  an  incandescent  solid,  the  colors 
appear  to  blend  one  into  the  next, 
in  continuous  fashion.  If  the  light 
source  is  a  gas  or  vapor,  the  spec¬ 


trum  is  a  discontinuous  assemlilage 
of  colored  lines  or  bands. 

The  limits  of  the  visible  spec¬ 
trum  are  commonly  taken  as  380  to 
780  millimicrons  (one  millimicron 
=  10  '  centimeter).  The  range  of 
jiractical  interest  is  from  400  to  700 
millimicrons.  Figure  2  shows  the 
relationship  between  color,  fre¬ 
quency  and  wavelength  of  the 
sjiectrum. 

If  a  narrow  portion  of  the  sjiec¬ 
trum  is  |ias.sed  through  a  slit 
(Fig.  3)  light  of  one  hue  may  be 
separated  from  the  others.  Light  so 
sejiarated  is  known  as  “monochro¬ 
matic  light”.  It  might  lie  expected 
that  the  sen.sation  associated  with  a 
given  spectral  hue  could  be  excited 
only  by  monochromatic  light  so  de¬ 
rived  from  a  spectrum.  But  such  is 
far  from  the  case.  The  sensation 
of  monochromatic  orange,  for  ex¬ 
ample,  can  be  cau.sed  by  viewing  a 
combination  of  a  monochromatic 
red  and  a  monochromatic  yellow. 

The  technique  of  securing  mono¬ 
chromatic  light  from  a  spectrum 
provides  sources  of  color  which  can 
b«‘  combined  in  various  intensities. 
When  monochromatic  lights  are  so 
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I  It  IS  found  that  a  Kr*-at  l  olors,  the  primary  colors  should  be  corresponds  to  a  wavelength  of 

variety  of  other  colors  can  l>e  chosen  in  widely  separated  re-  about  otK)  millimicrons,  or  a  f re¬ 
former!.  One  group  of  such  mix-  gions  of  the  sjiectrum  (that  is  those  quency  of  5.0x10*  cps.  The  fre- 
ture  colors  coni|iri.se.s  the  so-called  at  the  two  enrls  of  the  spectrum,  rjuency  as.sociated  with  the  mixture 
“desaturated  colors",  that  is  color.s  red  and  blue,  and  that  at  the  center,  color,  orange,  has  no  observable 
having  a  dominant  hue  mixed  with  green  >  and  they  should  lie  highly  n-lation.ship  to  the  two  frequencies 
white  light.  There  are  al.so  mix-  saturated  (that  i-,  have  little  or  of  the  red  and  yellow  stimuli  which 
tures,  whii  li  apfiear  to  take  on  no  admixture  of  w hite  light;.  excite  the  sensation.  Moreover,  as 

simiiltatn-ously  two  hues  stn'h  a«  To  match  cidrir'  with  primary  the  intensity  of  the  red  is  varied 
tduish  r«-rl.  greenish  yellow  and  colors,  it  is  necessary  to  pro-  relative  to  that  of  the  yellow,  the 

greenish  ldu<*.  vide  a  means  of  varying  the  mixture  color  ranges  over  the  \vh<ile 

Thus  far  we  have  ron-idered  apjiarent  brightness  of  each  pri-  range  of  hues  from  red  to  yellow, 

colored  lights  of  t!ie  monochromatic  marv  independently  and  to  combine  and  the  equivalent  frequency  of  the 

lyiH-  only,  (ilitairied  h>  bliM-kirig  otf  the  three  colors  so  that  they  cover  mixture  color  changes  correspond- 

all  hut  part  of  a  spertriirn.  If  is  the  same  area.  Then,  by  adjust-  ingly,  while  the  frequencies  of  the 

eijiiallv  feasifi'e  to  ii-e  soirees  ing  the  relative  brightness  of  the  sources  remain  fixed.  Kvidently, 

which  radiate  an  extended  disfribu-  three  primaries,  it  is  possible  then,  the  eye  is  not  a  frequency- 

lion  of  energy  with  a  prominent  to  match  a  very  wide  range  of  hues,  sensitive  device, 
pi-ak  of  energy  in  the  visible  region.  with  any  tlegree  of  saturation.  Uy  I>resent,  there  has  U‘en  uncov- 

.\s  riiigtit  be  expected,  such  a  source  adjusting  the  absolute  level  of  ered  no  physical  demonstration  of 

displavs  a  hiii-  wtiich  clos«dy  ap-  brightne-s  of  the  jirimaries,  keep-  thi-  seat  of  the  color  percefition 

Iiroximates  the  moniK-hromai ic  hue  ing  their  proportion  unchanged,  it  liroperties  of  the  eye.  It  i.s  corn- 
corresponding  to  the  peak  of  the  is  possilile  to  match  not  only  the  monlysiiiipo.sedthattheretinacon- 

■spectral  distriliiition  curve  (  Fig.  4).  line  .md  saturation  of  a  given  color,  tains  three  color  receptors  associ- 

Kxamples  of  such  sources  are  hut  also  its  alisolute  hrightne.ss.  ated  with  each  foveal  cone  in  the 

glass  or  colored  gelatine  filters  and  The  fact  that  three  primary  col-  retina.  Kach  type  of  receptor  re¬ 
phosphors  excited  !iy  electrons.  ors  suitably  combined  can  match  sponds  over  a  range  of  wavelengths, 
The.se  extetided  sources  are  evi-  virtually  any  color  is  rather  has  a  peak  of  respon.se  in  a 

dently  more  easily  stO  up  and  ditlicult  to  explain  on  [ihysiological  I'artiiular  region  of  the  spectrum 

manipulated  tlian  are  moiuK'hro-  grounds,  ('onsider  two  nionos'hni-  that  is.  there  are  red-sensitive, 

malic  sources.  Monochromatic  matic  sources,  a  red  of  frequency  green-sensitive  and  blue-sensitive 

sources  are  of  interest,  in  fact,  1  ♦>  x  lO"  cps  i  w.iveleiigth  b.od  milli-  receptors,  each  of  which  passes 

only  because  they  provide  light  microns  I  and  a  yellow  of  frequency  nerve  impulses  to  the  optic  nerve, 

whose  pruperties  are  easily  tie-  •’>.2  x  10'*  cps  (wavelength  .5MI)  mil-  hen  a  moniM-hromatic  source  is 

lined  and  inlibrated.  Once  the  limicronsi.  ( In  the  assumidion  that  viewed,  if  excites  two  (or  three)  of 

lalihratiioi  is  performed.  «‘xtended  tile  eye  reacts  in  some  manner  to  'he  receptors  having  responses  at 

soiirces  pi odiiciiig  t!ie  same  >ensa-  the  frequency  of  vi.'ible  radiation,  'he  particular  wavelength  present, 
tion  may  usually  be  substituted  for  it  might  be  exiieiteil  either  that  •'‘'I'l  'he  resultant  nerve  impulses 
the  moniKhromatic  .source  both  colors  would  be  .seen,  or  that  are  a  cornliinaf  ion  of  two  (or  three' 

,  .  the  response  slioiild  liear  some  rela-  tyjies  which  induce  the  sensation 

Tttchromatic  Nature  of  Vision  t i„„<hip  to  tlie  sum  or  dilference  of  corresponding  to  the  monochro- 
Farlv  in  the  study  of  light  it  be-  the  two  fre.(uencie.s.  niatic  stimulus.  If  two  monochro- 

■  .ime  cle.ir  tti.'it  ,inv  given  color  can  Hut  the  fact  is  tliat  neither  color  matic  sfimnli  are  presented  in  dif- 

I't  matt  lied  verv  idoselv  liy  cornhina-  is  seen  as  siudi.  Instead  an  orange  ferent  regions  of  the  spectrum  they 

lions  (if  three  pi  iniarv  colors.  To  hue  appears.  If  the  red  and  yellow  may  exi  ite  an  identical  combination 

match  the  wiliest  piissibie  range  of  have  equal  intensities,  th*-  orange  "f  nerve  impulses,  and  thus  create 

the  same  sensation.  The  fact  that 
substantially  all  monochromatic 
sensations  may  be  matched  by 
three  primary  colors  is  evidence 
that  at  least  three  types  of  recep¬ 
tors.  having  overlapping  spectral 
responses,  are  present. 

The  physiological  mechanism  by 
which  the  eye  perceives  color  is  of 
little  practical  importance,  since  the 
properties  of  color  vision  can  be  ex¬ 
pressed  simply  in  an  empirical  way. 
The  emi'irical  ajiproach- leads  to  a 
coherent  expression  of  color  values, 
embiHiied  in  the  chromatirity  dia¬ 
gram  which  pxpresse.s  color  match¬ 
ing  problems  on  a  numerical  basis. 
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The  color  combinations  referred 
to  above  may  be  formed  in  two  dif¬ 
ferent  ways,  the  additive  methml 
and  the  subtractive  method.  In  the 
additive  methini,  the  primary  colors 
exist  as  separate  entities  produced 
by  sources  (such  as  spectral  slits 
or  filters)  local eil  side  by  side.  The 
colored  liirhts  from  the  three 
sources  fall  on  the  same  surface 
(Fiir.  5).  It  is  not  essential  that 
the  colored  lijrhts  fall  on  the  sur¬ 
face  continuously.  If  they  illumi¬ 
nate  the  surface  in  rapid  se<iuence, 
persistence  of  vision  product's  the 
appearance  of  simultaneous  illumi¬ 
nation  by  all  the  sources,  and  the 
color  .sensarton  is  the  .same  as  if  the 
sourc<*s  \v(‘re  active  continuously. 

.411  color  television  systems  use 
this  additive  principle  of  combininp 
colors.  In  the  simultaneous  color 
television  system  for  example,  the 
three  primary-color  imapes  exist 
side  by  side  and  are  either  pro¬ 
jected  one  over  another  on  a  view- 
inp  screet.  or  are  combined  in  a 
tricolor  screen  so  that  they  fall,  one 
superimposed  iPii  another,  in  the 
retina  of  the  eye.  In  the  sequential 
color  systems,  only  one  primary 
color  is  present  at  any  instant  of 
time,  but  the  three  primary  colors 
are  presented  in  such  rapid 
seipience  that  the  etTtvt  is  the  same 
as  that  of  continuous  illumination 
tiy  all  colors. 

The  primary  colors  list'd  in  the 
additive  system  of  color  reproduc¬ 
tion  are  red.  preen,  and  blue.  Tht'se 
are  the  hues  previously  identifieil  as 
beinp  located  at  the  two  ends  and 
at  the  center  of  the  spectrum.  Let 
us  consider  first  combinations  of 
two  primaries.  When  combined  in 
the  additive  manner  red  and  preen 
produce  the  intermediate  hues  of 
oranpe  and  yellow.  Green  and  blue 
so  combined  produce  the  preen-blue 
hues.  Hed  and  blue  combined  pro¬ 
duce  the  inirplt's. 

When  the  three  primaries  are 
combined  additively,  in  appropriate 
amounts,  white  lipht  is  produced. 
This  white  lipht.  if  its  intensity  is 
less  than  that  of  the  other  lipht 
present,  appears  pray,  and  the  pray 
so  prfMiuced  may  have  any  intensity. 

If  the  three  primaries  are  com¬ 
bined  in  unetpial  proportions,  the 
white  lipht  is  tinped  by  the  hue  of 
the  predominant  primary  or  pri¬ 
maries.  In  this  manner,  a  particular 


riG.  7— Euenllal  •lanKnlt  oi  a  timpi* 
colorimeter.  Liqht  ol  ‘unknown'*  luntpe 
cified)  color  ialU  on  one  surface,  while 
adiustablo  amounts  ol  primary  colors 
are  mixed  additively  on  other  surloce. 

By  odjusting  amounts  ol  primaries,  a 
color  match  can  be  obtained.  In  some 
cases,  one  primary  must  be  tronslerred 
to  unknown  side  to  secure  the  match 

primary  hue  may  become  "desatu- 
rated”  (diliiteil  with  white  lipht)  by 
addinp  appropriate  amounts  of  the 
other  two  primaries.  Finally  a  hue 
intermediate  to  twu  |>rimaries  may 
be  desaturated  by  addinp  an  appro¬ 
priate  amount  of  the  third  primary. 

Additirc  and  Subtractive  Color 
Matching 

Tho.se  unfamiliar  with  additive 
color  matchinp  will  object  that  the 
additive  primaries,  red,  preen,  and 
blu<>,  are  not  the  primary  colors 
with  which  they  are  familiar.  The 
primary  colors  which  are  used  in 
paint  inp  and  in  color  printinp  and 
photopraphy  are  the  subtractive 
primaries.  .\s  named  in  common 
iisape,  the  subtractive  primaries 
are  red.  blue,  and  yellow.  .-Xctually 
sub'itractive  primary  colors  are  a 
bluish  red  ("“mapenta”'.  a  bluish 
preen  (  “cyan”),  and  a  preenish  yel¬ 
low  f "lemon  yellow”). 

These  desipnations,  as  well  as 
the  appearance  of  the  subtractive 
primaries,  indicate  that  each  is  a 
mixture.  The  mixture  is  prodiict'd 
by  the  [irocess  of  subtractinp  a  jiar- 
ticular  hue  from  white  lipht,  leav- 
inp  the  remaininp  hues  of  the  spec¬ 
trum  which  in  combination  produce 
the  sensation  of  a  complex  mixture 
color.  (Fip.  6)  Thus  the  mapenta 
subtractive  jirimary  is  formed  by 
removinp  preen  lipht  from  white 
lipht.  A  mapenta  pipment  or  dye 
is,  in  f.act,  one  which  ab.sorbs  preen 
lipht  stronply,  so  that  white  lipht 
passinp  throuph  it  takes  on  a  bluish- 
red  appearance.  .Similarly,  cyan  is 
produced  by  removinp  red  lipht 
from  white  lipht  and  lemon  yellow 
by  removinp  blue  lipht  from  white 
lipht. 


SubtriKtive  primaries  are  com¬ 
bined  by  placinp  the  pipment.  dyes 
or  filters  .me  on  top  of  the  other 
and  pa.ssinp  white  lipht  throuph 
them  in  succession.  .4  typical  ex¬ 
ample  is  the  Kodachrome  photo- 
praphic  transparency. 

By  so  combininp  the  subtractive 
primaries,  it  is  possible  to  subtract 
from  white  lipht  any  portion  of  the 
visible  spectrum,  and  leave  the 
equivalent  of  a  s(H‘ctraI  hue.  By 
thus  manipulatinp  the  absorption 
of  hues  from  white  lipht.  the  re¬ 
sultant  may  be  made  equivalent  to 
any  combination  of  s|H“ctral  hues, 
and  the  whole  ranpe  of  hues  and 
saturations  may  be  matchi'd,  sub¬ 
stantially  as  if  additive  primaries 
had  been  used. 

What,  then,  is  the  relative  ad- 
vantape  of  the  additive  versus  the 
substractive  process  of  color  repro¬ 
duction? 

Th**  choice  depends  on  the 
manner  in  which  the  primary 
colors  are  pnaluced.  If  the  three 
primary  color  sources  arc  self-lumi¬ 
nous,  and  exist  as  sejtarate  entities 
and  hence  can  be  combined  only  by 
addinp  one  to  another,  (Fip.  .'ll  the 
ad'litive  system  must  be  used  to 
match  the  full  pamut  of  colors.  But 
if  the  three  primaries  are  formed 
by  jiassinp  white  lipht  in  succession 
throuph  three  layers  of  colored  ma¬ 
terial.  ont*  on  top  of  the  other, 
(Fip.  (■>)  the  materials  absorbinp 
part  of  the  spectrum  as  the  lipht 
pa.sses  throuph  them,  then  the  sub¬ 
tractive  primaries  must  be  used  to 
match  the  full  pamut  of  colors. 

The  outstandinp  example  of  the 
additive  type  of  color  reproduction 
is  that  performed  in  color  television 
rei'eivers,  in  which  the  primaries 
are  self-luminous  and  separate.  Ex¬ 
amples  of  the  subtractive  method 
are  paint  inp,  color  printinp  and 
color  photopraphy,  in  which  siiper- 
impo.sed  layers  of  dye  or  pipment 
are  traversed  in  succession  by 
white  lipht,  and  in  which  the  un- 
absorbeil  portion  of  the  white  lipht 
affects  the  retina  of  the  eye. 

.4n  additive  primary  color  filter 
absorbs  from  white  lipht  passinp 
throuph  it  all  the  lipht  but  that  of 
the  primary.  The  subtractive  filter 
is  the  complement  of  the  corre- 
spondinp  additive  filter,  that  is,  the 
subtractive  filter  absorbs  the  en- 
erpy  which  the  primary  filter 
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For  pxamplf,  thp  adilitive 
rrd  filter  abiorbi*  blue  and  jrreen, 
paniiinjf  red.  The  Aubtractive  cyan 
filter  absorb*  only  red,  jia.s.sinir  blue 
and  irreen  In  Kmeral,  therefore, 
the  abi«ori)tit»n  of  subtractive  filters 
Ik  lower  than  that  uf  the  additive 
filters.  Hence,  for  a  ifiven  amount 
of  while  lijrht  the  .subtractive 
priM'ess  jirialiices  a  somewhat 
brij^hter  color  reprfMluction,  ami 
this  would  weiffh  in  its  favor  for 
color  tidevision.  rnfortiinately 
this  fait  is  overruled  by  the  me¬ 
chanics  of  the  reprivluction  process 
which  reijiiire  the  additive  pris’ess 
to  be  u.sed  whenever  the  primary 
ima/ei  are  separate,  self-luminous 
entities  as  they  are  in  present-day 
color  television  receivers. 

Henceforth  we  shall  coniine  our 
attention  to  the  additive  primaries 
and  the  additive  method  of  color 
malchiny 

The  Trichromatic  System 

We  proceed  to  the  numerical 
sjwcification  of  color  quantities. 
These  specifications  are  quantita¬ 
tive  indices  of  hue  and  saturation 
which  define  the  color  fillers  and 
liyht  sources  used  at  the  transmit¬ 
ter  and  ri'ceicer  of  a  color  television 
system  rile  basis  of  the  .spei’ifica- 
tion  is  the  chromaficify  diagram, 
which  provides  not  onlv  an  elet.'ant 
basis  Ilf  visualir.iny  the  relation¬ 
ships  of  different  hues  and  satura¬ 
tions  b  It  also  a  fiyiire  which  bounds 
the  v'amut  of  colors  which  can  be 
matched  bv  a  yiven  set  of  primary 

Colors 

I'tie  numerical  specilii  ations  of  a 
color  comprise  values  representa¬ 
tive  of  Its  brightness,  its  hue  and 
its  s.ituration  It  is  convenient  to 
perform  the  comi'utations  on  a 
basis  independent  of  the  bright¬ 
ness,  thus  remov  itur  one  of  the  vari¬ 
ables  from  the  equations.  This 
comput.itional  device  is  permissible 
because  the  match  between  the 
thiee  prim.-iry  colors  and  thi' 
matched  color  is  preserved  when 
the  brightness  of  each  color  is  mul¬ 
tiplied  bv  the  same  factor. 

Since  the  subii'ctive  reactions  of 
observers  to  Colors  vary  widely 
amoiiir  individuals,  it  is  necessary 
to  make  nicasurenients  with  a  num- 
tn'r  of  observers  and  to  adopt  as  a 
standard  the  mean  values  of  the 
quantities  observed.  The  results  of 


FIG.  S  Color  rnuiura  dola  raprosonlinq  th*  I.C.l.  siandord  obiarvcr,  thowinq 
rolatW*  anvounl*  ol  I.C.l.  •poctral  ptimarie*  which  must  b*  added  or  lublracltsl  In 
colorimelei  to  match  each  color  in  the  spectrum 


such  test.s,  conducted  by  (luild  and 
WriKht,  were  adopted  in  l‘J31  by 
the  International  ('onmiission  on 
Illumination  (l.(M.,  .sometimes  re¬ 
ferred  to  a.s  the  Commission  Inter¬ 
nationale  de  I’Kclairaye,  IM.K.i  a.s 
the  basi.s  of  the  so-called  l.(M.  Sys¬ 
tem  of  f'olor  Specification. 

In  the  I.C.l.  system,  the  red, 
irreen  and  blue  primaries  are  de¬ 
fined  as  monoi-hroniatic  liftht  of 
the  wavelen^'lhs  700.  .'i-lti.l  and 
Id.'). ft  millimicrons,  respectively. 
The  yreen  and  blue  primaries  are 
proniinimt  lines  in  the  spectrum  of 
the  menurv  arc  and  hence  are 
readily  and  preciselv  reiiroducible. 
The  red  primary  is  not  critical  a.s  to 
wavelimyth.  since  the  hue  in  this 
reyion  of  the  spectrum  remains 
sensibly  constant  over  an  appreci¬ 
able  ranire  of  wavelengths. 

Takiny  thesd  jirimaries  as  liirht 
soiirci's,  and  combiniiiir  them  in  a 
colorimeter,  t  Fijr.  7i  it  is  iiossible 
to  detiTniine  the  relative  amount  of 
lijrht  Ilux  (lumens^  of  each  primary 
which  must  be  combined  in  a  mix¬ 
ture  to  match  a  jriven  number  of 
liimen.s  of  each  hue  in  the  spectrum 
Thesi-  measurements  are  repeated 
for  a  larjre  number  of  observers 
and  averajri'  values  are  taken  as 
representative  of  the  “l.l'.I.  Stand¬ 
ard  Observer".  These  standard 
values  are  plotted  in  the  three 
curves  of  Fijr.  S.  It  will  be  nofeii 
that  the  amount  of  the  red  [irimary 
must  be  jrrealer,  by  a  factor  of 
nearly  lob,  than  the  blue  and  j.'reen. 


liecause  the  luminosity  of  the  red 
primary  is  small.  .\t  the  wave¬ 
length  corre.spondinjr  to  one  of  the 
staiiilard  primaries,  the  amount  of 
the  other  two  required  for  a  match 
must  neces.sarily  l»e  zero,  as  is  in¬ 
dicated  in  the  illustration. 

One  strikinjr  fact  is  that  nejrative 
amounts  of  the  primaries  are 
shown  in  Fij.'.  h,  in  the  rejfion  from 
450  to  5511  millimicrons  for  ex¬ 
ample,  Since  a  nejrative  amount  of 
lijrht  evidently  has  no  physical 
sijrnificance,  the  color  match  is  in- 
tiTprided  iis  follows:  It  is  not  pos¬ 
sible  to  match  the  sp«‘ctral  hues  in 
this  rejrion,  iisinjr  the  standard 
primaries,  unless  the  red  primary 
i.s  subtracted  from  the  other 
Iirimaries.  In  other  words  the 
spectral  hue  to  be  matched  i.s  added 
to  the  amount  of  red  lipht  indicated 
below  the  zero  axis.  This  mixture 
color  matches  the  combination  of 
the  amounts  of  jrreen  and  blue  iiuli- 
cated  for  that  vvavelenjrth  above  the 
zero  axis.  Similarly,  whenever  nejr¬ 
ative  values  are  shown  in  Fijr.  8. 
they  represent  the  amount  of 
primary  color  which  must  be  added 
to  the  spv'ctral  hue  of  a  jriven  vvave¬ 
lenjrth  to  match  the  indicated  posi¬ 
tive  amounts  of  the  other  two 
primaries  at  that  wavelenjrth. 

Since  any  color  ran  thus  be 
matched  by  combininjr  appropriate 
amounts  of  the  spectral  hues.  Fijr.  8 
contains  information  required  to 
determine  the  amounts  of  the  stand¬ 
ard  primaries  required  to  match 
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any  color.  But  these  curves  give 
no  evident  indication  of  the  inter¬ 
relationships  among  the  primaries, 
the  spectral  hues  anil  the  various 
saturations  of  mixture  colors.  These 
relationships  can  be  explicitly  indi¬ 
cated  if  the  information  in  Fig.  8  is 
transformed  and  related  to  a  stand¬ 
ard  white  light  which  contains 
equal  amounts  of  the  three  pri¬ 
maries.  The  result  is  the  chro- 
malicity  diagram. 

There  are  two  forms  of  the  chro- 
maticity  diagram.  The  first,  the 
so-called  KciB  diagram,  is  more 
readily  understood  in  terms  of  the 
concepts  just  advanced,  but  has  the 
disadvantage  that  certain  spectral 
and  other  highly  saturated  colors 
have  negative  values.  This  may 
le;id  to  confusion  if  the  negative 
sign  is  omitted.  The  second  type, 
known  as  the  XYZ  diagram,  is  a 
linear  transformation  of  the  first. 
The  transformation  replaces  the 
negative  values  with  corresponding 
positive  values  of  a  different  set  of 
variables. 


FIG.  9  A  numerical  bati*  lor  color  matebinq  is  •itabliihod  bj  tha  RGB  chro. 
maticily  diaqram.  Uaa  ol  tha  trianqla  ia  detailad  in  Part  II  oi  thia  aariaa 


The  RGB  Chromaticity  Diagram 

The  lidB  chromaticity  diagram 
is  based  on  a  particular  color 
match,  that  l>etvveen  selt“cted  pri¬ 
maries  (as  in  the  stamlard  I.C.I. 
spectral  primaries)  and  a  standard 
"equ.tl-energy”  white.  This  white  is 
produced  by  combining  all  the  hues 
of  an  equal-energy  spectrum,  that 
is,  one  in  which  the  energy  present 
in  each  wavelength  is  the  same 
throughout  tlA'  visible  region. 

In  performing  the  match  be¬ 
tween  the  standard  primaries  and 
the  equal-energy  white,  one  half  the 
visual  field  of  a  colorimeter  (Fig. 
7)  is  illuminated,  with  lumens  of 
equal-energy  white  light.  The 
amount  of  the  selected  standard 
primaries  falling  on  the  other  half 
of  the  field  is  adjusted  until  a  match 
is  obtained,  and  it  is  found  that 
lumens  of  red  light,  l„  lumens  of 
green  and  of  blue  are  required 
to  match  the  white  light.  The 
white  light  is  then  removed  and  the 
“unknown”  color,  vvho.se  numerical 
specification  is  desired,  is  substi¬ 
tuted.  The  flux  of  this  color  is 
taken  as  1.  =  /.  lumen.s.  It  is  found 
that  /„  lumen.s  of  the  red  primary, 
/„  of  the  green,  and  of  the  blue 
are  required  to  match  the  unknown 
color. 


We  then  define  the  following 
quantities  as  describing  the  un¬ 
known  color 

..V 

■  U  U-T-UU  t  i*.  16,  ' 

- -  ^  (2) 

tn/trm  +  -e  Ih  I'm 

i  ^ 

U  C.  -i-  Im/l^  +  1*.- 

The  quantitie.s  r,  </,  and  6,  plotted 
in  rectangular  coordinates,  consti¬ 
tute  the  chromaticity  diagram. 

Inspection  of  Kq.  1  to  shows 
that 

r  t-  J  1-  6  -  I,  (■4) 

SO  it  is  nev’essary  to  plot  only  the 
values  of  r  and  y,  in  a  two-dimen¬ 
sional  plot. 

We  note  that  the  quantitie.s  r,  g, 
and  b  are  independent  of  the  actual 
numbers  of  lumens  involved  in  the 
colorimeter,  since  they  are  defined 
as  a  ratio  of  the  ratios  I,, /I,,,  etc. 
The  chromaticity  diagram  i.s,  there¬ 
fore,  independent  of  the  brightness 
of  the  colors,  and  indicates  only  hue 
and  saturation. 

The  RGB  chromaticity  diagram 
(the  plot  of  r  versus  g)  is  shown  in 
Fig.  9.  We  can  locate  certain  col¬ 
ors  on  the  diagram  as  follows:  The 


green  primary  evidently  is  matched 
by  /„  only,  that  is,  I,,  =  0,  U,  =  0. 
So,  by  F.q.  1  to  3,  =  1,  r  =  <•. 

Similarly  for  the  red  primary  r  = 
1,  =  0,  and  for  the  blue  primary 

r  =  0,  f/  =  0. 

We  can  also  locate  the  point  cor- 
resjionding  to  the  equal-energy 
reference  white  on  which  the  color¬ 
imeter  measurements  are  based.  For 
this  color,  the  sub.script  c  evidently 
has  the  same  meaning  as  u’  so 
l„  =  =  I,.; 

provided  I,  =  /.  as  has  been  as¬ 
sumed.  Then  all  the  ratios  in 
Kq.  1  to  3  are  unity  and  r  = 
0.333,  g  =  0.3.33,  b  =  0.3.33.  This 
point,  identified  as  B’  on  the  dia¬ 
gram,  represents  the  equal-energy 
white.  It  occupies  the  center  of 
gravity  of  the  triangle,  that  is,  the 
point  on  which  a  flat  plate  of  uni¬ 
form  density  having  the  triangular 
shape  RGB  would  balance. 

The  central  location  of  the  equal- 
energy-white  point  gives  the  clue  to 
the  distribution  of  other  colors 
within  the  triangle.  As  a  point 
recedes  from  the  edge  of  the  tri¬ 
angle  and  approaches  point  W,  the 
corresponding  color  becomes  in¬ 
creasingly  diluted  with  white  light, 
that  is,  the  color  becomes  less 
saturated. 
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Mixer  Crystal  Checker 


iniiH-'  -riioitivitN  i»f  siliron  (tn 'taU  ii-rd  in  fir-i  micr«>Ha\f  radar 

or  )  i»iiiniiiiiii-ali))n*  willi  a<'niia<'\  <-oiii|>araitlr  to  lliat  of  more  romplex  lahora- 

tor>  tr-i  Ka'i' of  d**«i«:n  i^iu*\%l\  <li-\rlo|MMl  lliforv  that  iniiiiiiuim  conversion  loss 

<  an  lie  preilieteil  from  static  \ oltafie-current  curve  of  crvstal 


Thk  SKNSITIVITY  of  a  microwave 
radar  or  communications  re- 
coi\er  is  limited  chiefly  by  the  noise 
generated  in  its  first  .sta^e  and  by 
signal  losses  which  occur  prior  to 
amplification.  The  first  statre  of 
most  microwave  receivers  is  a  crys¬ 
tal  mixer;  therefore,  deteiniiniiiK' 
the  qualify  of  the  mi.xer  crystal 
from  the  standpoint  of  excess  noise 
and  si^rnal  loss  is  the  most  import¬ 
ant  check  to  lie  made  in  maintain- 
injr  optimum  sensitivity  of  the  re¬ 
ceiver. 

I'nless  proper  eipiipment  is  avail¬ 
able  for  routine  tests,  appreciable 
deterioration  in  crystal  sensitivity 
may  k'o  undetected.  The  reason 
is  that  the  noise  output  of  the  re¬ 
ceiver  chaiiKes  little,  if  any,  due  to 
crystal  burnout.  Usually,  the  only 
evi<lence  of  crystal  burnout  is  a 
reduction  in  maximum  ran^e  of  a 
radar  set  or  a  reduction  in  sijrnal- 
to-noise  ratio  in  other  tyjies  of  re- 
ceiver'i.  iJurinK  routine  operation, 
it  is  difficult  to  detect  deteriora¬ 
tions  in  either  of  these  parameters. 

Instruments  for  detectinn  and 
determininjf  the  extent  of  the  loss 
of  sensitivity  due  to  crystal  burn¬ 
out  are  of  two  general  types.  There 
are  laboratory  types,  such  as  the 
standard-signal  generator  and  the 
noise  generator,  with  which  noise 
figure  measurements  can  be  made. 
From  noise  figure  measurements, 
crystal  quality  lan  be  deduced, 
since  the  crystal  is  the  chief  con¬ 
tributor  to  the  noise  figure  and  the 
other  contributing  components  are 
seldom  subject  to  deterioration. 
There  are  also  field  types,  such  as 
the  echo  box  with  which  overall 
radar  system  efficiency  checks  can 
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Utinq  n«w  dc  crystal  ch#cli«r  to  choofto  crystals  for  us«  in  mtcrowavs  moasurinq 
•qutpmsot  in  backqround 


(•ristic  ol  ITpical  silicon  muior  crystal 


loss  as  lunctlon  ol  osponont  X 


FIG.  3-  Vanatiun  ol  Inslontanoous  Z 
with  1  G  whon  Z  Is  constant 


be  made,  and  the  d-c  crystal  checker 
of  the  type  measuring  front-to-back 
re.sistance  ratio  and  back  current. 
This  last  type  of  test  set,  officially 
designated  TS-268'U,  ha.s  achieved 
widespread  u.se  even  though  its 
ability  to  determine  the  quality  of 
a  crystal  is  limited  to  an  approxi¬ 
mate  indication  of  whether  the 
crystal  is  goo<l  or  bad.  Design  was 
based  on  an  experimentally  tle- 
termined  approximate  correlation 
between  its  indications  and  meas¬ 
ured  values  of  conversion  loss  and 
noise  temperature.  The  tolerance 
on  the  certainty  of  good-bad  indica¬ 
tion  was  found  to  be  approximately 

2  db  and  virtually  no  correlation 
was  found  for  slightly  damaged 
crystals.’ 

The  crystal  checker  to  be  de¬ 
scribed  here  is  designed  for  field 
use  to  give  accurate  indications  of 
crystal  (luality.  The  basis  for  de¬ 
sign  is  a  recently  developed  theory 
with  which  the  minimum  conver¬ 
sion  loss  available  from  a  crystal  can 
be  predicted  from  the  static  volt¬ 
age-current  curve  of  the  crystal.’ 

Theoretical  Background 

Theoretically,  the  quality  of  a 
crystal  as  a  mixer  is  dependent 
primarily  on  the  degree  of  non¬ 
linearity  of  the  forward  jxirtion  of 
its  E-I  curve  and  not  to  an  appre¬ 
ciable  extent  on  the  front-to-back 
resistance  ratio  or  back  current. 
Figure  1  shows  the  E-I  curve  of  a 
typical  mixer  crystal  plotted  on 
logarithmic  coordinates.  It  is  seen 
that  the  forward  portion  of  the 
curve  can  be  closely  approximated 
by  a  straight  line  over  any  10-to-l 
range  of  current  between  the  limits 


of  0.05  and  5  ma,  which  is  the 
region  of  most  interest  for  mixer 
calculations.  At  the  same  time,  the 
back  current  is  negligibly  small 

compared  to  the  forward  current. 

Such  an  E-I  characteristic  can  be 
represented  mathematically  by  the 
expressions 

»  -  ic*  («  >  0)  (1) 

<  -  0  («  <  0)  (2) 

where  t  is  instantaneous  current,  k 
is  a  constant,  e  is  instantaneous 
voltage,  and  A'  is  the  time  average 
of  the  slope,  (/(log  i)/(/(log  c),  of 
the  forward  portion  of  Fig.  1  for 
the  particular  operating  conditions. 
The  magnitude  of  .Y  is  somewhat 
variable  with  d-c  bias  or  with  a 
nonsinusoidal  local-oscillator  volt¬ 
age  wave.  However,  for  the  excita¬ 
tion  conditions  usually  met  in  prac¬ 
tice,  such  as  0.5  to  1.0  mw  applied 
local-oscillator  power  from  a  sinu¬ 
soidal  source  and  negligible  d-c 
bias,  ,Y  is  usually  between  2  and  3 
for  acceptable  crystals. 

From  a  harmonic  analysis  of  the 
conductance  pulses  which  occur 
when  the  crystal  described  in  Eq. 
1  and  2  is  excited  by  a  local  oscil¬ 
lator,  it  was  possible  to  calculate 
the  minimum  conversion  loss  avail¬ 
able  from  a  particular  crystal.  It 
was  found  that  the  minimum  avail¬ 
able  conversion  loss  is  a  function 
of  A'  only.  The  relation  between 
minimum  available  conversion  loss 
and  .Y  is  shown  in  the  curve  of  Fig. 
2.  This  curve  and  the  other  perti¬ 
nent  points  of  the  theory  from 
which  the  curve  was  calculated  have 
been  verified  experimentally. 

The  crystal  checker  described 
here  gi\es  an  indication  propor¬ 
tional  to  the  parameter  .Y. 


To  show  how  a  d-c  measurement 
c.an  be  made  to  give  indications  of 
A',  it  is  necessary  to  go  a  little 
further  into  the  theory. 

At  any  point  on  the  E-I  curve  of 
the  crystal  the  small-signal  con¬ 
ductance  is  defined  as  the  slope 
di  de.  of  the  curve  and  the  large- 
signal  conductance  is  defined  as  the 
ratio  i/e.  In  terms  of  the  char¬ 
acteristic  of  Eq.  1  the  small-signal 
conductance  is 

-  j  -  -  4  I  («  >  o)  (3) 

de 

and  the  large-signal  conductance  is 

O  -  — “  k  (*  >  o)  (41 

where  x  has  been  u.sed  instead  of 
,Y  to  indicate  that  actual  instantan¬ 
eous  values  of  p  or  G  are  de¬ 

termined  by  instantaneous  values 
of  the  exponent  x  instead  of  time- 
average  values. 

•Although  it  was  found  thiwreti- 
cally  that  the  minimum  conversion 
loss  available  from  a  crystal  is  de¬ 
pendent  on  A',  it  was  necessary  to 
determine  experimentally  a  relation 
between  an  easily  measured  d-c 
quantity  and  A'.  From  a  study  of  a 
large  number  of  crystals,  a  close 
approximate  relation  was  found  be¬ 
tween  the  shape  of  the  E-I  curve  in 
the  vicinity  of  100  microamperf's 
and  the  value  of  A'  which  is  ob¬ 
tained  for  conditions  of  zero  bias 
and  0.5  ma  rectified  current  due  to 
local-oscillator  excitation. 

In  Fig.  3  is  shown  the  relation 
between  instantaneous  x  and  in¬ 
stantaneous  large-signal  conduct¬ 
ance  for  six  crystals  having  ajiprox- 
imately  equal  values  of  .Y.  The  re¬ 
lation  is  seen  to  l»e  nearly  linear; 
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riG.  4  Hathod  ol  makinq  d  c  maatur*- 
maol  ol  OTOtaqo  valuo  X 


nC.  &  ArranqomonI  ol  compononU  In 
d-c  cryital  chockor 


FIG.  6  Corrolation  ol  chockor  with 
moaturod  3-cid  conoorsion  loti 
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it  ifl  nft-n  that,  from  the 
(la.ihed  line  represent  inif  (r— 1) 
pr(ii>ortional  to  I  (»,  one  would  pre- 
di't  somewhat  higher  values  of 
■Y  for  hiKh-rondiirtanre  crystals 
than  the  data  indicates  and  vice- 
versa  for  lowH’oniluctance  crystals. 
This  discrepancy  is  in  the  direction 
to  account  for  the  effect  of  finite 
tiack  conductance  of  crystals.  That 
is,  for  hijfh-conductance  crystals 
the  increase  of  conversion  loss  due 
to  hack  conductance  is  less  than  for 
low -conductance  crystals.  .Ys  is 
^evident  from  the  experiment.al  data 
showing  the  accuracy  of  the  tester, 
the  compensation  is  approximately 
correct.  It  may,  therefore,  he 
st.ited  that  ir  lilt'  at  1"0  micro- 
I  amperes  is  ai>proximatelv  projior- 
1  lional  to  the  \ahie  of  A’  otitained 

iwith  finite  tiack  Cond  n'tance. 

With  refereni-e  to  Fiir.  I,  it  can 
(le  shown  that  a  simple  il-c  measure- 
im  nt  can  he  made  that  yives  indi¬ 
cations  jiroport  ional  to  (jr  —  I'ti 
atid  lienee  to  A. 

D-C  Measurement  Technique 

Kefcnm.-e  to  Ivj  and  t  shows 
that 

IX  —  1'  (<  —  d  (1  oM 

ITie  checker  was  ile-iyiied  to  jri'e 
an  indication  of  c.irrcnt  propor- 
t ioii.il  to  tins  dilTerenci'. 

.\ii  incremental  chanye  in  d-c 
volt.iye  is  iisi-d  to  measure  u  ap- 
(iroMmatidy,  and  an  initial  adjust¬ 
ment  is  made  to  imiicate  (i  and 
simultaneously  suhtract  it  from 
For  all  cry.sfals,  the  voltaye  in¬ 
crement  Ac  F,  F  is  maintained 
constant  The  voltaye  I"  is  niade 
adjustable  and  is  initially  set  to 
ifive  a  crystal  current  /  .  15y  cali¬ 


bration  of  the  network  u.sed  to  ad¬ 
just  F,  the  current  /i  is  established 
for  any  linear  resistance  between 
:!i)0  and  3,000  ohms  such  that  when 
the  negative  voltaye  increment 

Ac  is  added  to  F,  the  current  at 
point  li  in  Fly.  I  will  be  HiO  micro¬ 
amperes.  This  tyjH*  of  adjustment 
establishes  a  relation  between  /, 
ami  (i;  therefore,  the  calibration  of 
the  network  for  adjustiny  F.  could 
be  made  to  indicate  G  directly.  In 
the  fiyure,  the  larye-siynal  conduct¬ 
ance  is 

(,  _  /.  -  a,  f  A  0 

which  is  the  slope  of  the  line  AH. 
However,  in  an  actual  test,  the 
maynitiide  of  G  is  unim[tnrtant  and 
the  network  is  calibrated  only  in 
mtcroami>eres  indicat iny  /,. 

For  a  nonlinear  conductance  such 
as  a  mixer  crystal,  the  current  indi- 
catecl  for  the  voltaye  F,  will  be  less 
tl-.an  loo  microamperes  by  an 
amount  Ai,  which  can  Ih-  shown  to 
bo  aiijiroximately  prntiortional  to 
<i  G.  The  slope  of  the  K-I  curve 
■it  i>oint  .1  is  exactly  <7;  however, 
the  slope  defined  by  points  .1  and  C 
IS  a  reasonably  yood  approximation. 
Therefore,  the  approximate  expres¬ 
sion  for  small-siynal  conductance  i.s 


It  therefore  follows  that 

g  fS' 

.'since  Ac  is  a  constant  and  ic  —  G) 
is  proportional  to  .Y.  it  is  seen  that 
Ai  i.s  proportional  to  .Y.  Since  the 
current  at  point  H  is  100  micro¬ 
amperes  fiir  all  crystals,  it  is  seen 


that  I,  is  a  direct  indication  of 
Ai.  The  current  /,  may,  therefore, 
be  calibrated  directly  in  A'  or  mini¬ 
mum  available  conversion  loss. 

No  attempt  was  made  to  analyze 
theoretically  the  probable  errors  of 
imiication  caused  by  the  approxi¬ 
mations  involved  in  the  theoretical 
basis  for  the  measurement.  The 
experimental  verification  showed 
that  the  errors  are  small  from  this 
source.  The  maximum  errors  en¬ 
countered  Were  only  of  the  order  to 
be  expected  in  compariny  two 
methods  of  measuriny  conversion 
loss  when  one  method  is  subject  to 
errors  due  to  the  u.se  of  a  fixed- 
tuned.  fixi'd-adjustment  mixer  such 
as  the  prodiiction-testiny  type  of 
coiiversion-loss  test  set. 

Operation  of  Checker 

The  circuit  of  the  crystal  checker 
is  yiven  in  Fiy.  .1.  The  initial  ad¬ 
justment  to  voltaye  F,  is  made  by 
varyiny  piilentiometer  /J,  with 
switch  N,  in  the  Cai.iiiiutk  position. 
Resistors  A’,,  li„  /..  and  /A  merely 
set  the  limits  to  which  F,  can  be 
adjusted. 

The  calibration  of  the  scale  of  A. 
is  carried  out  in  the  followiny 
manner: 

(  1)  Linear  resistors  between  300 
an.l  3.000  ohms  are  placed  in  crystal 
holder  A',. 

(2)  With  switch  S,  in  the  Test 
position.  A,  is  adjusted  for  e.ach  re¬ 
sistor  until  meter  .If,  indicates  100 
microamperes  1  point  A  in  P'iy.  4). 

(31  Switch  N,  is  then  placed  in 
the  Cai.ihratf:  position  and  the  cur¬ 
rent  indicated  on  .If,  is  marked  di¬ 
rectly  under  the  pointer  of  A. 
I  point  .4  in  Fiy.  4.) 
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I  4)  When  enough  resi!»tors  have  can  l>e  analyzcil  to  determine  the  Table  II— Compariaon  ol  Reliabil- 
i>een  used  to  indicate  the  calibra-  mean  and  maximum  deviations  be-  {ties  oi  New  Crystal  Checker  and 
tion  law,  a  complete  scale  can  l>e  tween  the  checker  indications  and  TS-268  U,  Based  on  JAN  Test 
interpolated.  the  conversion  loss  standards.  On 

The  voltatre  increment  Ac  is  es-  this  basis,  the  1N21H  crystals 

tablishe<l  by  resistors  R,  aiul  R,  showed  a  mean  deviation  of  0.3  db 

when  is  placed  in  the  TtjtT  po-  and  a  maximum  deviation  of  1.0  db 
sition  and  has  the  same  value  for  for  19  units  of  manufacturer  A, 
all  crystals.  0.3  db  and  0.7  db  respectively  for 

When  a  crvstal  is  to  be  tested,  2o  units  of  manufacturer  B,  and  0.3 
it  is  |>laced  in  R,  with  the  usual  <lb  and  1.1  db  resja'ctively  for  41 
preiaiitions  alxiut  static  discharjres  units  of  manufacturer  C.  For  the 
and  other  typ«‘s  of  accidental  40  1N23B  crystals,  the  products  of 
crystal  burnout.  Switch  St  is  placed  three  manufacturers  were  consid- 
in  the  (  Al.limvTK  position  and  R,  ered  tojrether,  Kivin^  a  mean  devia- 
is  ailjiisted  until  the  indication  on  tion  of  0.2  db  and  a  maximum  dev- 
M,  coincides  with  the  calibrated  iation  of  1.0  db.  The  data  for  the 
.sca'e  readintr  of  R,.  1N23B  crystal  are  plotted  in  Fijr.  6 

This  initial  adjustment  estab-  to  show  the  correlation  with  the 

li.>hes  point  .1  of  Fitr.  4.  Switch  mean  calibration  curve. 

S  i'  then  j)laied  in  the  Tk.sT  po-  <>n  the  other  hand,  the  checker 
sition.  which  establishes  the  voltafre  can  be  compared  with  the  TS-2ri8,'U  lable  1  shows  the  accept-reject 
(pf  r  or  jM)int  (’  of  Fijr.  4.  The  in-  checker  which  jrives  an  accept-re-  evaluation  of  the  checker  for 

dicated  current,  /„  is  then  a  meas-  ject  indication.  In  this  case,  it  1N21B  and  1N23B  cryst^s.  In 

lire  of  .Y  as  shown  above  and,  there-  should  be  evaluated  on  the  same  Table  II,  a  direct  comparison  is 

fore,  is  a  measure  of  minimum  basis  as  the  TS-268 'U.  The  pro-  made  of  the  errors  of  the  two 

available  conversion  loss.  cediire  to  be  followed,  then,  is  lopi-  checkers  on  the  accept-reject  basis. 

r-  fL.  A.  cally  that  used  in  the  original  evalu-  checker  is 

Crystal  Checker  Accuracy  ation  of  the  TS-268/U.  more  accurate  by  a  significant 

.■\  jrroup  of  88  type  1N21B  The  criterion  useil  in  the  evalua-  niargin. 
crystals  and  a  group  of  40  type  tion  of  the  TS-268  U  was  overall  These  tests  indicate  good  ac- 
1N23B  crystals  were  used  in  tests  receiver  noise  figure,  using  an  as-  curacy  of  the  new  checker  with 
to  determine  the  accuracy  of  the  sumed  noise  figure  of  5  db  for  the  respect  to  the  production  test  equip- 
d-c  crystal  checker,  using  pro-  i-f  amplifier.  The  noise  figure  limit  ment;  however,  it  should  lie  pointed 
duction-testing  types  of  conversion  for  the  1N21B  crystals  was  de-  oot  that  the  conversion-loss  test 
loss  and  noi.se  temperature  test  termined  from  the  JA.N  limits  of  equipment  has  a  theoretical  error 
sets  as  standards.  The  1N21B  crys-  6.5  db  for  conversion  lo.ss  and  2.0  ranging  from  0  db  to  about  0.5  db 
fals  were  tested  on  a  10-cm  con-  for  noi.se  temperature,  plus  the  differences  in  impedance 

version-loss  test  set  and  a  30-mc  JAN'  allowed  tolerances  of  0.5  db  from  crystal  to  crystal  and  separate 
noise  temperature  test  set.  The  for  conversion  loss  and  0.5  for  noise  from  mismatch  loss.  Furthermore, 
1N23B  crystals  were  tested  on  a  temiM>rature.  The  data  for  the  conversion  loss  in  decibels  is 

3-cm  conversion-loss  test  set.  No  IN23B  crystals  are  insutficient  for  read  on  a  meter  scale  on  which  1 
noise  temperature  measurements  an  evaluation  using  noise  figure  as  db  occupies  less  than  0.2  inch. 
Were  made  on  the  1N23B  crystals.  a  criterion;  however,  a  similar  Krrors  in  reading  such  a  scale  are 
If  it  is  considered  that  the  evaluation  was  made  based  on  the  the  order  of  itO.l  db.  With  pos- 
checker  is  a  device  that  actually  J.W  conversion  loss  limit  of  6.5  db  sible  errors  of  this  magnitude,  it 
measures  conversion  loss,  tlie  data  plus  a  0..'>-db  tolerance.  **  apparent  that  the  accuracy  of  the 

d-c  crystal  checker  is  comparable 
with  that  of  the  production  test 
equipment. 

The  accuracy  and  simplicity  of 
ofieration  of  the  checker  make  it 
a  valuable  aid  in  maintaining  op¬ 
timum  performance  of  any  micro- 
wave  receiver  or  other  equipment 
using  mixer  crystals. 
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Table  I — Data  Indicating  Reliability  of  Crystal  Checker  Based  on 
IAN  Test  Limit  Plus  JAN  Tolerance 


1  ype 

NuiiiUt 
Tottsl  ,\ 

1  ilL-4- 

1  iiU- 

Bcjpilii  in- 

Mfiin  lirror 

<if 

f.lbj 

Mlixiiniini 
Fmir 
of  Kiilsi' 
Vii-epUims*- 
Mb) 

IN2IB 

HS 

1 

0  1 

O.'i 

I  N2.tB 

to 

0 

1 

I2H 

1  O'; 

1  6% 

0  1 

0.5 

Limit  Plus  IAN  Tolerance 


IS 

2«>8  1 

New 
t  hivker 

NuiiiUt  li-stiil .... 

UM) 

128 

C  - 

l.<> 

t'ldv  rcjtu  tioiis.  .  . 

12  f> 

16 

Mean  tTOir  in  nni-i'  | 

ligiin*  Ilf  tal.-i‘  HI  , 

ill*  .  .  .  j 

0  a  1 

0  5 

Miixiiniini  iTrur  in 

1 

niliK’  lignri'  nf  f.ilsel 

til*.  1 

2. 1 

0 . 5 
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riG.  1  Load  Iualn9  Khomo.  coulalloq 
ol  iKirtiallr  paiallol  lunlnq  Iho  dloloc- 
tnc  toad  with  shunt  Induclanco  to  In- 
croas*  ths  apparsnl  load  inipodanco 


Most  1>iki,ectric-HEATIN«  ap¬ 
plications  that  fftiuire  10 
kw  or  more  of  power  need  a  trans¬ 
mission  line  to  connect  the  gener¬ 
ator  to  the  load  because,  unlike 
smaller  r-f  heatint;  applications,  it 
is  not  always  possible  to  locate  the 
load  adjacent  to  the  Reiicrator. 

With  dielwtric  loads,  the  effec¬ 
tive  series  resistance  of  the  load 
may  be  only  a  fraction  of  an  ohm. 
•MatchiiiK  such  a  load  to  a  bO-ohm 
line,  for  example,  mvans  a  hijrh 
ratio  of  transformation.  This 
makes  the  load-matching  circuit 
complicated  and  extremely  critical, 
a  serious  firoblem  for  both  the  Ken- 
orator  manufacturer  and  the  user. 

I>iad  tuninu'  can  be  simplilted  by 
nssuminK  ttiat  it  is  not  neces.sary  to 
match  the  loati  to  the  transmission 
line.  Since  lines  rarely  exceed  a 
(juarter  wa\e  in  lenKth,  lo-ses  due 
to  standinK  waves  on  the  line  can  be 
minimized  by  usiny  a  tiansmission 
line  ilesiKneil  specifically  for  such 
use.  Most  r  f  Kenerator.s  are  more 
suitable  for  coupliiiK  into  loads  hav- 
iiiK  resistance  con-^idi'rably  less 
than  the  surin*  imjiedance  of  an 
average  line,  >o  it  is  impractical  to 
tran'forni  the  low  resistance  of  the 
load  into  an  apparent  tuKh  resist¬ 
ance  to  match  the  'ransmissioii  line. 

.•\  conventional  li'ad-niatchitiK 
svstem.  by  matihiny  the  transmis¬ 
sion  line,  lellects  zeiai  reactance 
into  till'  r-f  Keiierator.  With  the 
proposed  nieihisl.  however,  no  at¬ 
tempt  is  ma.Ie  to  nUle't  pure  resist¬ 
ance  into  th<‘  tank  iircuit  the 
Kenerator.  It  is  not  important  to 
have  the  Kenerator  operatiny  on  a 
fixed  fnapiency.  Keflection  of  somt> 
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reactance  into  the  tank  circuit 
merely  chanKe.s  the  oscillator  fre¬ 
quency.  Kadiation  affectinK  other 
service.^  must,  of  cour.se,  be  .sup- 
pres.sed,  but  this  does  not  necessar¬ 
ily  nspuire  con.stant  Kenerator  fre¬ 
quency. 

Basic  Theory 

In  the  field  of  dielectric  heatinK, 
where  electromaKnetic  radiation 
must  be  suppre.s.sed  to  avoid  radio 
interference,  a  coaxial  line  is  Kcner- 
ally  used,  and  it  usually  consists  of 
a  rectatiKular  duct  aad  an  inner 
conductor  which  is  supported  by 
insulators.  The  inner  conductor 
may  lie  any  shape,  and  is  not  neces¬ 
sarily  centrally  located. 

General  transmission  line  equa¬ 
tions  are  derived  from  analysis  of  a 
two-parallel-conductor  line.  .•V.ssiim- 
inK  that  the  transmission  line  has 
no  losses  does  not  introduce  an  ap¬ 
preciable  error.  P'or  such  lines  the 
Kcneral  steady-state  equations  are: 

f’s  “  £'*  (ros  a  f  j  H,  gin  (1) 

7.h~ 

1.1  -  F.»  (co*  (1  4  i  /«  gin  a)  (21 

Zh  K. 

_  Ur  (Zh  -t-  j  W,  tan  <»1  Ki  „. 

Z-»  “  I.  1  .  '  ”  f  '•’) 

U,  V  j  Ian  a  h 


wlicrg 


/« 

U. 


Zh 

Ui 

h 

Uh 


grnding-cinl  iin|i*Hl.ani'e 
siirsi'  iiii|<*.-dan<'f  (if  the  line  « 
\  /-  (• 

reoeivins-end  im|ie(hinre 
rm«  grnilinx-eiiil  Vdltaite 
rm."  wiidmg-end  rurri-nt 
rill.'*  recrivins-end  v ullage 
eleetriral  li'nKth  of  the  line  in 

dtXtrtsgi 


lenKth  of  line 
ggveleiiKth 


X  lUHl  degrees 


ance  is  equal  to  the  .surKe  imped¬ 
ance  of  the  line  which  is  pure  resist¬ 
ance  at  radio  frequencies.  Under 
these  conditions  the  load  is  said  to 
lie  matched  to  the  line,  the  voltage 
and  current  on  the  line  being  con¬ 
stant  and  in  phase  everywhere 
along  the  line. 

In  the  case  of  imperfect  lines,  the 
voltage  and  current  will  fall  off  in 
the  direction  of  the  receiving  end, 
the  rate  of  attenuation  being  a 
function  of  the  conductor  size  and 
configuration.  In  dielectric  heating 
work,  attenuation  is  of  little  con¬ 
cern  since  the  lines  are  relatively 
short  and  generally  have  very  low 
losses. 

From  Kq.  3,  if  the  line  is  less 
than  a  quarter  wave  in  length  and 
short-circuited  at  the  receiving  end, 
the  line  looks  like  an  inductance  and 
the  reactance  is  given  by 

Xi.  ‘  j  Hi"  tiin  n  (4) 

Likewise,  if  the  line  is  less  than 
a  quarter  wave  in  length  and  is 
open-circuited,  the  line  looks  capaci¬ 
tive. 

.V,  •=  —  J  Afc  (sitsn  a  f.'i) 

One  other  imi>ortant  char.acter- 
istic  of  transmission  lines  is  the 
property  of  load  impedance  trans¬ 
formation.  .V  high-impedance  load 
at  the  end  of  a  quarter-wave  line 
.appears  as  a  low-impedance  load  at 
the  other  end. 

Rewriting  Kq.  .T, 

/.  U,(cm<i  sill 

/f. - 

,,  (X)i!i  rt  -e  j  sin  rt 
'■R 

For  a  ipiarter-wave  line. 


In  F.q.  .3.  if  the  receiv ing-cnd  im¬ 
pedance  is  eipial  to  the  surge 
impedance  of  the  line  in  magnitude 
and  tdia-e,  that  part  of  the  equation 
enclosed  b>  the  paienthe-e-i  bei'omt'S 
unity  and  the  si-nding-eiid  inqied- 


Load'Tuning 

The  matching  scheme  consists  of 
liartially  parallel-tuning  the  dielec¬ 
tric  load  with  shunt  inductance  to 
increase  the  apparent  load  inqied- 
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Inrrt'axMl  »*lllri»*nrv  is  ucooiiipIisluMl  \%lien  traiisiiiissioii  lines  eoiiplin^  ratlio-freqiieiiev 
"eiieratnr^  to  loa*l>  in  dieleetrie-heatin^  appUeations  are  nse«l  as  part  of  the  loail  tiinin» 
system  to  simplify  prohlenis  of  load  matehiii" 


ance.  as  in  Fijr.  1.  Th»‘  parallel- 
tuned  circuit  is  connected  to  the  re- 
ceivintr  end  of  the  transmission 
line,  terminatintf  the  line  as  close 
to  the  load  electrode  as  possible. 

The  reason  for  increasing  the 
apparent  load  impedance  by  partial 
tunin);  is  that,  in  treneral,  if  a  load 
is  such  as  to  retpiire  20,  50  or  100 
k\v  of  r-f  power,  the  dielectric  load 
impedance  is  jrenerally  ijuite  small. 
Such  a  low-impedance  load  at  the 
end  of  the  transmission  line  would 
reejuire  a  sendinvr-end  voltage 
greater  than  the  receiving  voltage 
unless  the  line  is  extremely  short, 
so  that  the  transmission-line  elTect 
can  l>e  neglected. 

•  In  addition,  the  line  current  at 
the  rtveiving  end  would  be  ex¬ 
tremely  high.  When  standing  waves 
occur  on  transmission  lines,  the 
voltage  and  current  maxima  are 
displaced  by  00  liegrees  along  the 
line;  high  voltage  and  high  current 
cannot  apjH'ar  at  the  same  point  on 
a  transmission  line.  Since  the  high 
voltage  is  desired  at  the  end  of  the 
line,  conditions  must  l>€  such  as  to 
satisfy  this  jihenomenon. 

Kipiation  1  shows  that  the  receiv¬ 
ing-end  voltage  t'n  is  a  function  of 
receiving-end  impedance,  assuming 
R„  E  ,  and  line  length  con.stant. 
With  this  method,  almost  any  load 
may  be  properly  coujiled  to  the  gen¬ 
erator  merely  by  partially  parallel¬ 
tuning  it  to  increase  the  apparent 
load  impedance  at  the  end  of  the 
line  and  selecting  the  proper  length 
of  line  to  use.  KxiH*rience  shows 
that  the  majority  of  loads  can  be 
prop»‘rly  handled  with  a  transmis¬ 
sion  line  between  k  and  i  wave¬ 
length. 

The  effective  impedance  of  the 
parallel  circuit  will  ilejamd  on  the 
load  reactance  and  power  factor. 
This  indicates  that  very  high 
capacitance  loads  cannot  be  made 
to  present  very  high  impedance  to 


the  transmission  line;  therefore, 
the  receiving  end  voltage  will  be 
correspondingly  lower.  A  high-ca¬ 
pacitance  load  has  large  electrinle 
area  so  that  less  electrode  voltage  is 
needed  to  obtain  a  given  i>ower. 
However,  it  is  usually  possible  to 
increase  the  air  gap  between  the 
dielectric  material  and  the  top  elec¬ 
trode  to  obtain  higher  effective  load 
reactance.  Hy  this  means  it  is  pos¬ 
sible  to  parallel-tune  the  load  to  a 
higher  impedance. 

Use  of  Resonance  Curve 

Figure  2  is  the  resonance  curve 
of  a  typical  dielectric  load  of  high 
capacitance  and  low  |Miwer  factor, 
encountered  in  the  fre<iuency  range 
of  5  to  30  me.  This  curve  illus¬ 
trates  the  importance  of  plotting  a 
curve  befoi  deciding  what  effec¬ 
tive  load  imperlance  can  be  obtained 
by  parallel  tuning. 

High-(i  loads  narrow  down  the 
operating  range  ami  in  operation 
the  load  electrode  voltage  may 
change  rapidly  with  change  of  load 
capacitance.  In  the  case  of  low-Q 


loads,  the  opposite  is  generally  true. 
The  magnitude  of  the  apparent  load 
reactance  and  effective  series  re¬ 
sistance  is  dependent  on  the  magni¬ 
tude  of  the  dielectric  load  reactance 
and  effective  series  resistance.  For 
this  reason,  very  high  capacitance. 


FIG.  2  —  Parallel  ratoit'inc*  curve  ol 
iuied  dielectric  load  ol  0.46  — 123  ohm*, 
parallel  tuned  with  vaiiable  Inductance 
and  frequency  asevmed  conilant 


FIG.  3  Sendinq  end  reelttance  and  reactance  plotted  aqainit  tronemieeion  line 
length  with  a  SOohni  line 
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low-jHj\At-r-fa<  tor  loadt  an-  fiioia- 
ilitfW'ult  to  work  with. 

Th«;  rfsoiiaiu  *'  i  iirv*-  <.f  Ki/,  2  han 
two  r«'omni«'inl<>l  c)[i«ratiiiir  rc- 
Kion*  rnMrk<-<l  by  daitD'd  v»Ttii-al 
OiMTation  must  be  suHic- 
iently  uj(  on  the  cur\e  to  result  in 
an  aiifireciable  increase  in  the  ap- 
pari-nt.  or  effective  load  irnjwdance. 
It  must  be  far  enouy'h  away  from 
r*">onanie  to  avoid  possible  fre- 
iiueiicy  iii'tabiliiv  and  erratic 
operation. 

I  h4'  particular  application  dir- 
tati  '  tin-  «  boic<'  of  the  .side  of  re.so- 
lian  e  on  which  to  operat)*,  provided 
It  Is  jMiHsilile  to  u«»-  a  Iran.smi.s.sion 
line  of  the  de.sireil  leiiirth. 

If  the  leiiifth  of  the  tran.srni"ion 
lilK-  IS  fixed  Ic,  condiliofl.s  other 
than  loail-tuniliK’  I'l-Ipiirellient.s,  the 
lenpth  of  the  lllu'  mav  lie  .such  that 
tiininir  on  either  rapacitivi-  or  in¬ 
ductive  side  of  re.sonance  i.s  no 


riG  4  Dot  ol  voltoq*  on  tho  trant 
mtftftion  Uno 


loiiKcr  a  matter  of  choice  but  of 
nisessity. 

For  example,  with  an  effective 
hiyh-ini|>edance  inductive  load  at 
the  end  of  a  .short  line,  the  receiv- 
iiiK'  end  impedance  may  be  e.\- 
tiemely  liiK'h.  The  .short  section  of 
the  line  in  effect  parallel  tunes  the 
load  In  this  case  it  generally  will 
be  ilifliculf  to  collide  such  a  load  to 
the  generator  properlv.  I'nder  such 
a  condition,  it  will  be  more  desir¬ 
able  to  tune  the  lo.id  circuit  on  the 
cap.uitive  sidi'  of  resonance. 

Sending-End  Impedance 

After  the  eltivtive  load  is  se¬ 
lected  from  the  resonance  curve. 
Ihi'  seiidinv'-cnd  impedance  of  the 
line  mav  be  plotted  aiiaill't  the 
h'ny'th  of  line 

Fik’iire  :t  IS  ,i  plot  of  semlinv-end 
resistance  and  le.ictaine  vei'iis 
tr.insmission-linc  leny’th  for  hiyh 
and  low  inductive  and  i.ipaiitive 
reactance  load'.  I'lie  hiyh  induc¬ 
tive  and  capaiitive  lo.ois  were  se¬ 


lected  fiom  the  re-onanc.-  curve  of 
Fiir.  2.  In  this  case  of  the  hijfh-re- 
actaiice  inductive  load,  the  .seiidinx- 
etid  impedatiie  rises  to  a  very  hip’h 
Value  with  a  very  -hort  s*s  tion  of 

lirie 

A  r».r>-ft  line  at  l.’i.b  me  effectively 
parallel-resonate.s  the  load.  A  .small 
chantre  in  the  load  imiwdance  will 
cause  a  very  larife  change  in  the 
seiidiny-erid  irnpedailie  of  the  line. 
It  may  even  chanire  the  siirn  iif  the 
effective  reactance. 

This  emphasize.s  two  important 
facts:  a  short  transmission  line 
tannot  always  be  disreKardeil  us  a 
transmission  line  and  *reated 
merely  as  so  much  inductance  in 
.scrn*s  with  the  load;  and  a  short 
transmission  line,  with  a  hiy'h  in- 
diictivi'  reactaiiie  load  at  the  re¬ 
ceiving  end,  may  result  in  the  send- 
iiiK'  end  impedance  beiii^t  in  the 
revtion  of  parallel  resonance  anti- 
re.sonancei.  The  resulting  hi>;h 
impedance  at  the  sending'’  end  of 
the  line  may  not  be  suitable  for 
coupling  to  the  generator  outjiut 
circuit.  In  addition,  since  a  .small 
chany'e  in  the  load  impedance  may 
actually  chanvre  the  siirn  of  the 
■'cndin>r-«'nd  reactance,  this  may 
cause  o.scillator  instability.  This 
emphasize.s  the  importance  of  plot¬ 
ting  the  sendiny-end  impedance 
ay'ainsi  transmission  line  lenp'th 
for  a  K’iven  parallel-tuned  load  at 
the  receivinvr  end  of  the  line. 

.\nother  factor  is  that  with  elec¬ 
tive  capacitive  loads,  the  senditiK'- 
end  impedance  yoes  throuvrh  elf»T- 
tive  series  resoiiaiue  before  ap¬ 
proaching  parallel  resonance.  With 
this  type  of  load,  the  transmission 
line  must  be  considerably  lonyer 
than  for  inductive  loail.;  to  niake 
the  sen>liny-end  impedarue  hiyrh. 

t'urves  such  as  Fiy.  :1  enable  one 
to  determine  the  approximate 
lenyth  of  transmission  line  needed 
to  Couple  the  load  properly  to  the 
yeneiator.  The  letiyih  of  line  need 
not  be  an  exa' t  v.il  ic,  because  it 
c.tn  be  correited  by  chanyiny  the 
elfe.tivc  impedance  of  the  parallel- 
t.ined  load  circuit  or  bv  ad.iustiny 
the  yeneralor  coupliny  lirciiit. 

Line  Voltage 

Fiyuie  1  Is  .1  plot  id'  the  voltaye 
on  the  line  at  .iny  point,  yvith  a 
nveiy  iny  end  voltaye  of  one.  for 
sevmal  tvpiial  ctfe.  live  loads.  The 


si-ndiny-enil  ve>i;aye,  in  terms  of 
the  receiv iny-cinl  voltaye,  is  de¬ 
termined  by  readiny  the  voltaye  on 
the  line  at  a  i«>int  .V  deyrees  from 
the  receiviny  end,  where  .Y  deyree.s 
represents  the  electrical  lenylh  ot 
the  transmission  line  tauny  used. 
The  curve  tadyveen  thi.s  point  and 
the  receiviny  end  i.s  then  the  volt¬ 
aye  distribution  on  the  line. 

For  a  relatively  low  etfectivi-  re¬ 
actance  load  at  the  receiviny  end. 
the  maximum  voltaye  on  the  lim- 
occurs  some  distance  back  from  the 
receiviny  end.  Hy  proper  choice  of 
the  lenyth  of  line,  the  sendiny-end 
Voltaye  lan  be  less  than  the  receiv- 
iny-eiid  voltaye.  Caution  must  be 
exercised  with  extremely  hiyh 
capacitance  loads  reipiiriny  rela¬ 
tively  hiyh  electroile  voltaye,  since 
this  will  place  a  very  hiyh  voltaye 
on  the  line.  This  can  cause  voltaye 
breakdown  in  the  line  as  well  as 
oscillator  instability  because  of  the 
very  hiyh  volt-amperes  stored  in 
the  line. 

Generator  Coupling  Circuits 

The  arranyement  of  the  trans¬ 
mission  line  and  load  circuit  to  yet 
a  certain  sendiny-end  impedance  is 
determineii  by  the  coupliny  circuit. 
The  two  most  commonly  used  cou¬ 
pliny  schemes,  inductive  and  direct, 
are  shown  in  Fiy. 

Ibrect  coupliny  has  the  ad- 
vantaye  id'  beiny  adjustable  over  a 
wide  ranye.  The  output  voltaye 
mav  ranye  from  a  very  low  value  to 
a  maximum  which  is  the  full  tank 
voltaye.  The  load  impedance  that 
can  be  matched,  in  cither  case,  will 
depend  on  the  deyree  of  coupliny, 
maximum  allowable  current  in  the 
coupliny  circuit,  and  the  maximum 
allowable  chatiye  in  oscillator  fre- 
(pieiicy.  The  first  two  con  lit  ions 


FIG.  S  Direci  and  inductive  coupUnq 
•chemes 


too 
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usual  y  determine  the  luad-imped- 
ance  limitations. 

As  a  rule,  within  the  current  rat¬ 
ing  of  direct-coupling  circuit.^,  low- 
impeilance  loads  are  usually  con¬ 
nected  at  a  low-voltage  jxiint  on  the 
oscillator  tank  inductance,  and  the 
high-impedance  loads  are  connected 
at  a  high-voltage  point.  Knowing 
the  maximum  allowable  current  in 
the  coupling  circuit,  the  lowest 
ctTective  load  resistance  that  can  In* 
coupled  may  lie  calculated  from  the 
r«'lation  R  =  U'  /’  ohms,  where  H’ 
power  output  rating  of  r-f  gen¬ 
erator  in  watts  and  I  =  maximum 
rms  current  rating  of  the  coupling 
circuit. 

This  is  the  effective  load  resist¬ 
ance  in  series  with  the  coupling 
circuit.  The  efTwtivc  load  react¬ 
ance  may  be  any  value  such  that, 
with  the  load  resistance  in  series, 
the  IZ  drop  is  eipial  to  the  applied 
voltage  of  the  coupling  circuit.  In 
somewhat  similar  manner  it  is  j>os- 
sible  to  determine  the  maximum 
effective  load  resistance  in  .series 
with  the  coupling  circuit.  In  this 
instance  it  is  necessary  to  assume 
that  the  effect  ivt*  load  re.actance  is 
negligible  in  comparison  with  the 
resistance. 

Thus,  the  applied  voltage  of  the 
coupling  circuit  appears  across  the 
resi-tive  load  ami  R  =  IT  ohms, 
where  R  —  maximum  rms  voltage 
output  of  the  coupling  circuit  and 
ir  power  output  rating  of  the  r-f 
generator. 

Lead  Inductance 

In  the  case  of  the  direct-coupled 
circuit,  the  lead  inductance  may  re¬ 
quire  '|)ecial  consideration  if  the 
effect i\e  load  is  capacitive.  Since 
the  two  reactances  are  in  series 
the  Voltage  .across  the  load  may  be 
considerably  higher  than  the 
tapjied  voltag'e  on  the  oscillator 
tank  inductance.  The  opposite  is 
true  in  the  ca-e  of  an  effei-tive  in- 
fiiictive  load.  For  this  reason  the 
connecting  lead  inductance  must 
always  be  considered. 

The  effective  inductive  coupling 
circuit  is  shown  in  Fig.  G.  The  in¬ 
duced  voltage  and  the  coupled  in¬ 
ductance  of  the  coupling  coil  must 
be  known  to  determine  the  maxi¬ 
mum  ami  minimum  load  resistance 
that  can  !«■  couplet!  t<>  the  oscilla¬ 
tor.  Capacitor  C  is  an  adjustable 


type  ^usually  high-voltage,  high- 
current  vacuum  capacitors  in  par¬ 
allel),  adjusted  so  that  the  load  re¬ 
actance,  the  coupling  capacitor  re¬ 
actance,  and  the  coupling  coil  reac¬ 
tance  are  near  series  re.sonance. 

Adjustment  of  C,  varies  the  net 
reactance  in  the  circuit  and  in  this 
manner  varies  the  voltage  across 
the  load.  In  the  case  of  transmis¬ 
sion-line  load  tuning,  will  vary 
the  sending-end  voltage  of  the  line. 
The  limiting  factors  to  consider  are 
the  resulting  \idtages  across  the 
coupling  coil  and  the  coupling  capa¬ 
citor. 

Calculation  Technique 

The  first  step  is  to  select  a  rea¬ 
sonable  load  Z  from  the  plotti'il 
curve  versus  line  length  ami  cal¬ 
culate  the  current  reipiired  for  full 
outimt  of  the  generator  from  the 
simjile  relation  /  ,  ll'  R  bear¬ 

ing  in  mind  that  this  current  must 
not  exceed  the  maximum  allowable 
current  in  the  coupling  circuit. 

Next,  determine  whether  adjust¬ 
ment  of  the  coupling  circuit  will 
provide  the  required  circulating 
current.  This  is  calculated  from 
the  known  ctiipling  coil  induced 
voltage  ami  the  resultant  impedance 
around  the  closed  circuit.  At  this 
point  the  voltage  across  each  sec¬ 
tion  should  In'  comiuited  to  .see  that 
it  is  not  excessive. 

If  these  checks  show  that  the 
selected  Z,  is  satisfactory,  then  the 
transmission  line  length  which  cor¬ 
responds  to  this  value  of  Z,  is  the 
proper  length. 

If  the  coupling  coil  reactance  is 
high,  it  is  recommended  that  the 
sending-end  reactance  be  cap.aci- 
tive,  otherwise  the  couiding  capaci¬ 
tor  necessary  to  partially  series- 
tune  the  circuit  may  be  very  small, 
resulting  in  excessive  voltage  across 
it.  The  sending-end  reactance  may 
be  inductive  provided  it  is  of  low 
value  as  compared  with  the  coupl¬ 
ing  coil  inductance. 

Transmission-Line  Calculator 

The  Smith  impedance  chart'  is 
an  extremely  useful  tool  for  trans¬ 
mission-line  calculation.  The  first 
step  in  the  use  of  this  chart  is  to 
rationalize  the  terminating  impe¬ 
dance  by  dividing  it  by  the  surge 
impedance  of  the  line.  The  ration¬ 
alized  load  Z  is  Io<-ated  on  the  chart. 


FIG.  6  Ellscliv*  liiductW*  coupling 
circuit 


iu-aring  in  mind  tin*  sign  of  the  load 
reactance.  The  intersection  of  the 
rationalized  load  resistance  and  re¬ 
actance  line  lo<‘ate.s  Z. 

On  the  outer  *‘dge  of  the  chart 
directly  in  line  with  Z  and  the  cen¬ 
ter  of  the  chart,  read  “wavelengths 
towanl  generator.’’  Add  to  this  the 
ratio  of  /),  length  of  line  and  wave¬ 
length  resp»>ctively,  and  rotate 
clockwise  to  this  point.  Locate  the 
rationalized  sending-end  imix'dance 
at  the  intersection  of  the  reactance 
and  resistance  curves  on  th«‘  line 
between  the  center  and  the  new  lo¬ 
cation  of  "wavelength  toward  gen¬ 
erator”  at  the  .same  distance  from 
the  center  as  Z.  Multiply  these 
readings  by  the  surge  impedance 
of  the  line  for  the  true  values. 

Example 

(’liven  Ht  “  SO,  loixl  I  j  2.'),  ■» 

0  12’i,  find  Zs. 

4  f  j  2.') 

(a)  Itationalize<l  load  =  ^ 

0  OS  -f  j  0  5. 

fb)  Is>cate  Z  and  rewi  0071  wavilenath 
toward  generator. 

(c)  Add  0  074  ‘  0  ir>  -  0  199  aiui  o.- 
tate  to  this  point. 

(d)  Keail  0  M  t-  j  2  9  rntionalizwl  7fs. 

(e)  Miiltipiv  bv  .70  for  true  which  is 
32.5  -f  j  145  ohms. 

Kxperience  has  shown  that  the 
majority  of  dielectric  loads  can  lie 
tuned  by  this  methoil,  with  a  trans¬ 
mission  line  approximately  i  to  } 
wavelength.  In  most  insta'lations 
requiring  20  kw  or  more  of  r-f 
power,  the  load  is  just  about  this 
distance  away  from  the  generator 

Ufkkrknce 

fl>  I*  H  Snil»h.  n  l/ii#* 

Klutmoniow.  Jan  l‘M4 
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Attorn  ▼(•w  with  thi*ld  removed  ahowinq  tUdmq  ttcondary  tub«t  within  coUi 


Cam  mechanism  by  which  the  tuning  cylinders  are  mechanicolly  driven.  Section  at 
left  remains  stationary.  Screws  are  tor  initial  adjustment 


A  Variable 


By  D.  R.  DeTAR  and  H.  T.  LYMAN.  Jr. 

JtthnifH  I  .tihnrtitfru  % 

iilrnbrvfk ,  f'onn. 


PKKMKXBIUTY  tuninK  ha'*  i«-*-n 
un«-<l  for  many  y*-ars  in  the 
medium  anil  hi/h  radio-frenuency 
ranyres,  where  its  advantajfes  of 
low  rout,  ruiryeilneia,  compartness, 
uniform  hitfh  Kain,  freedom  from 
mirrophonira,  and  romplete  ahaenre 
of  movitiK  conlai  ta  have  lieen  use¬ 
ful.  Attempts  to  rover  wide  tuning 
rantres  at  murh  hiyher  freijuenries 
have  generally  met  with  failure,  !«•- 
raiise  no  core  materials  were  avail¬ 
able  with  simultaneously  hiyh 
and  hiyh  pi-rmeabilil v. 

Tiininy  by  the  shorl-rirruit.-d- 
tutn  elfin  I  of  a  metallic  vane  ha.s 
been  surressfully  applied  to  rela¬ 
tively  narrow  Imnd.s,  surb  a<  the 
f-m  broadcast  band,  but  has  not 
beer,  priirtiral  for  much  wi.ler 
bands  l«'i'Hiise  .if  the  marked  varia¬ 
tion  in  with  frenuency.  Ity  rom- 
bininy  permeability  and  sliorl-cir- 
ruit.'d-tiirn  tiininy,  a  system  baviny 
biyhly  desirable  rhararteristics  can 
be  obtainml. 

When  desiyn.nl  for  small  fre- 
ipiency  ratios,  the  (.J  of  this  com¬ 
bination  may  lie  hiyh,  but  for  ratios 
in  the  order  of  1-tiv-l  if  becomes  so 
low  as  to  prohibit  its  use  for  many 
applications  However  it  has 
proven  to  Iw  ideal  for  the  television 
band,  where  a  relatively  wide  pass 
band  is  reipiired.  The  .Maddin 
tel.'vision  tuner  illustrated  takes 
advantaye  of  the  uniiiiie  character¬ 
istics  of  this  tiininy  scheme. 

Tuning  Inductor 

Such  a  simple  tuniny  element, 
shoviii  in  cross-section  in  Fiy.  1  is 
advaiitayeous  in  compaitneis,  low 
cost,  and  fre.-dom  from  micro¬ 
phonics.  The  furri'niaynetic  core 
IS  stationary,  and  the  conductive 
sleeve  slides  into  the  annular  space 
between  the  core  and  the  coil  form, 
proyressively  d.vreasiny  the  coil 
inductance  by  shieldiny  out  the 
core,  as  well  as  bv  virtue  of  the 
short  i  ircuited  si'coiuiarv  etfect.  A 
smooth  yrad.it ion  in  fri'ipieni'y  is 
iibtaine.l  Hy  a  proi>er  choice  of 
parameter-i,  a  substantially  coti- 
stant  bandwidth  is  obtained  over  a 
wide  freijueii.'v  raiiye. 

The  curves  in  Fiy.  2  show  how 
fill'  core  losses  .it  .some  I're.picncies, 
■  ind  the  sleeve  losses  at  other  fre- 
i|iienciei,  ean  be  balauc.-.l  I.'  s,>,  ;.ie 
umforni  ban.lwidth  The  cor.' 
losses  are  determin*' I  bv  the  mac 


netic  atid  eb'ctrical  eharacterisf ics 
of  the  core,  and  its  spaciny  from 
the  roil  turns.  The  .sleeve  losse.s  are 
iletermined  almost  entirely  by  its 
proximity  to  the  turns.  The  metal 
of  which  it  is  made  and  the  wall 
thickne.ss  have  little  elTect  on  either 
<)  or  tuniny  ratiy.'. 

In  tuniny  lary.'  fieipien.-y  ratios, 
it  is  sivniefimes  desirable  to  u.se  com¬ 
posite  cores,  the  material  at  the 
hiyh-fre.i  II  ii.-y  eml  baviny  hiyher 
an.i  lower  permeability  eomp.ite.l 
to  that  at  the  low-freipieiuy  eii.l. 


no  l  Croit  •#ction  ol  ih#  funinq 
Inductor 


in  order  to  obtain  both  .sutlicicnt 
coveraye  and  uniform  bandwidth. 
The  eylindrical  shape  of  the 
shorted-turn  element  obviates  the 
microphoiiic  diHiculties  encountered 
w  ith  a  tlat  vane. 

In  a  tuner  of  earlier  desiyn,  two 
sets  of  sueh  inductors  were  used, 
otie  set  coveriny  ehannels  2  to  G, 
and  the  other  channels  7  to  12.  The 
transft-r  switch  iiseil  in  this  tuner 
reipiired  but  a  fraction  of  the  num¬ 
ber  of  contacts  used  in  tuners  of 
the  tap-switch  and  turret  types  in 
common  use.  Moviny  contacts  are 
a  potenfi.il  source  of  trouble  in  any 
cireuif  beeause  of  variation  in  re¬ 
sistance  and  the  possibility  of  inter¬ 
mittent  open  cireiiit  owiny  to  eor- 
rosion.  dirt,  mechanical  wenr,  and 
chanyes  in  contact  pressure.  .\t 
the  hiyher  freipiencic-,  where  the 
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Th*  computed  tuner  can  be  adiutted  through  the  hole  in  the  vernier  diol  lor  the  FIS.  2  Tuning  ellectt  ol  core  and 

channel,  then  tuned  in  ileeve  and  the  bandwidthe  obtained 

Inductance  TV  TUNER 


(Itiiiihiiialion  (»f  prriiu'aliility  and  ^llllrted•.>iecundary  timing  |>«‘rinit.'t  rovering  all  vlif  telc- 
vi>ion  i'liannris  without  the  use  of  switehe.s  or  .>^litling  eontarts.  I'he  new  devire  eliminates 
1  Id  switch  contacts  anti  rethices  to  four  the  111  tiinetl  coils  foninl  in  representative 

conventional  designs 

total  circuit  iuiluctancc  is  ncccs-  contacts  of  any  kind  are  required  in  the  curve  of  Fiif.  4. 

.<arily  very  small,  there  may  U-  an  the  signal  circuit.  A  straight  permeability  tuner 

intermittent  variation  in  the  in-  The  curve  of  fretiuency  versus  for  thi.s  wide  fretjuency  range 

ductance  of  the  contacts,  because  of  displacement  for  a  tuning  inductor  would  require  a  core  material  of 
a  shift  of  the  actual  contacting  of  this  type,  with  uniformly  wound  very  high  permeability,  with  re¬ 
point  uithin  the  area  of  the  mating  coils,  i.s  sub.stantially  a  .straight  line  sultant  low  Q,  so  that  the  band- 
surfaces.  For  these  reasons,  it  was  for  small  frequency  ratios,  but  as-  width  would  l>e  excessive  over  part 
felt  that  a  mere  reduction  in  the  sumes  the  characteristic  elongated  of  the  range.  A  straight  shorted- 
number  of  switch  contacts  was  not  .''-shape  for  larger  ratios.  In  view  turn  tuner  would  require  close  spac- 
sutlicient,  and  that  the  de.-ign  of  a  of  the  wide  gap  between  channels  ing  between  coil  and  sleeve,  causing 
tuner  ha\ing  no  moving  contacts  at  t>  and  7,  this  sha|>e  is  actually  ad-  excessive  bandwidth  at  the  high- 
all  would  be  an  important  forward  vantageous,  because  it  assigns  more  frequency  end.  By  using  a  corn- 
step.  of  the  tt)tal  tuning  motion  to  the  binatit)n  of  the  two,  it  has  been 

The  development  of  new  magnetic  two  tv  bands,  and  less  to  the  unde-  possible,  by  careful  design,  to 
materials,  having  much  higher  per-  sired  fre«iuencies  between  the  maintain  the  desired  bandwidth 
meabilities.  cumlnned  with  goo<l  ii  bands.  In  the  production  coils,  throughout  the  range, 
values,  has  made  possible  the  de-  -hown  in  Fig.  .TA  and  3H,  this 

sign  of  the  sleeve-perm* ability  shape  is  greatly  accentuated  by  uncr  esign 

tuner  illustrated.  It  covers  th**  en-  bunching  the  turns  at  the  center  of  In  the  mechanical  layout,  due 

tir<-  vhf  tv  liiind.  chiinnels  2  to  13  the  coil.  This  construction  further  consideration  has  been  given  to  the 
inclusive,  with  n  single  inductance  mitiimizes  the  waste  motion  be-  proj>er  location  of  components  to 
variiition.  No  switches  or  mo\ ing  twt*en  th<- two  bands  as  indicated  in  insure  the  shortest  possible  lead 
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riQ.  >  ln'«ifm».1mn  tr«^»wicy  coU 
(A)  oactllalor  roll  (Bl  with  biqh  pormo 
abUlly  cot*  bolow  (C)  o*or  which  th* 
aluminum  nhorlod  Mcondary  ID)  illdos 


riC.  4  Stoovo  poiitlon  irortu*  Irn- 
quonry  in  tho  varlablo  Indurtanra 
tunar 


It'imiti'.  Ill  till'  hi>rh-fr<‘t|ii»-rii  y  cir- 
iMiit.4,  iniiiiniiziiiir  uiulf*ir;ililf  ca- 
)iai'iti\)  aiiil  iniluftivf  iitupliny', 
ai'i'f.tH  til  ailjustiiifiit-*  ariil  rax'  iif 
atst-nilily.  The  overall  size  aiul 
shaiie  have  heen  eho.terj  to  lit  l're.4- 
•  iit  thinking  reiranliii);  rii’eiver 
ohatjti.t  layout.  Trimmer  aiiil  i-f 
ailjiistments,  which  u.siiallv  reijuire 
lome  toiichiiiif-iip  when  tiihet  are 
rhanh’eil.  are  acfe.t.nlile  from  the 
toji  of  the  cha.4si.><.  Chaiinel-'iettinK' 
-crew.'*,  which  are  i>roi>erlv  ail.iusteil 
after  a.a.seiiihly  into  the  chassi.-t,  are 
,41  ce«-.ilili>  from  the  front.  Other 
.oljust no’iit maiie  only  at  the  time 
Ilf  tiiiiei  a-'cmiily  anil  te^t.  are 
reailih  .uif'-ilile  frimi  the  utiiler- 
-iile  of  till'  tuner  cha't.'i't. 

The  t  iiii'it.''  I'oila  ari‘  wouiiil  on 
thin  aalieil  formi,  uainir  silver- 
I'lateil  i.>|'iier  rilihon  instoail  of 
lotiiul  wire  in  iTiler  tii  obtain  a 
liiK'h  iiiiiiii  t  iiici'  ratio  ami  a  nati.i- 
faot  uw  \alu4‘  of  tj  The  turns  arc 
ilisti  ilc.ite.i  noiuiniformly  >  Kit;. 

in  Ol  lier  to  prosiile  a  desirable 
law  of  imlu.  lance  variation.  The 
tliiee  r-f  coiU  are  iilentioal  except 


for  small  variations  in  turn  spacinir 
as  required  to  track  the  different 
circuits.  The  oscillator  coil  is 
wound  With  fewer  turn.s  to  provide 
the  required  frerjuency  difference. 

The  tuning  sleeves  shown  in  F'ijf. 
.ID  are  formed  from  aluminum  tub- 
mu.  lliuher  conductive  materials 
itive  no  better  result.s  in  this  appli¬ 
cation  and  are  more  expensive  and 
harder  to  fabricate.  The  cores  are 
formed  from  materials  esjieeially 
developed  for  the  piirpo.<e,  havinu 
[lermeabilities  sufficient  to  rover 
the  ranue,  and  H’*  a:-  required  to 
provide  projier  overall  bandwidth. 
The  oscillator  core.s  are  lower  in 
permeability,  as  they  cover  a 
-mailer  frequency  ratio,  and  of 
hijrher  Q  in  order  to  provide  Iwtter 
oscillator  stability. 

Kotary  detent  actuation  of  the 
channel-selector  knob,  as  u.seii  in 
switch-type  tuner.s,  has  enjoyed 
piMid  consumer  acceiitance,  and  so 
was  chosen  for  this  tuner.  .X  posi¬ 
tive-drive  helical  cam,  is  used  to 
transfer  the  knob  rotation  into 
linear  motion  to  position  tho  tiininp 
'leeves.  The  cam  has  a  dwell  at 
each  channel  position,  so  that  anpu- 
lar  errors  in  the  detent  will  not 
affect  tuninp  accuracy.  .At  each 
dwell  position,  an  adjust inp  .screw 


is  provided  for  accurate  channel- 
frequency  .settinp. 

A  slidinp  carriape,  bearinp  the 
four  tuninp  sleeves,  rides  on  ac¬ 
curately  machined  ways,  and  is  con¬ 
secutively  moved  to  the  channel 
jiositions  by  rotation  of  the  cam. 
Fine  tuninp  is  accompli.shed  very 
simply  by  means  of  a  fine-thread 
.screw  that  moves  the  carriape  a 
small  distance  when  the  fine-tuninp 
knob  is  rotated.  .Access  to  the  chan- 
nel-adjustinp  .screws  is  throuph  ;i 
sinple  bole  in  the  front  plate,  and 
one  in  the  disc  on  the  fine-tuninp 
shaft,  so  that  a  screw  can  only  be 
adjusted  when  the  .selector  knob  is 
set  to  the  correspondinp  position, 
and  the  fine-tuninp  knob  is  in  the 
center  of  its  ranpe. 

Because  of  the  larpe  frequency 
ranpe  covered  by  the  tuninp  coils, 
and  the  required  channel-settinp 
accuracy,  a  hiph  depree  of  jirecision 
is  iiece.<sary  in  iiositioninp  the 
sleeves.  The  liesipn  of  the  cam 
carriape  is  such  as  to  eliminate  all 
backlash.  The  tuner  eha.ssis  and 
overall  shield  constitute  a  box  struc¬ 
ture  that  is  very  nipped.  Slidinp 
friction  is  held  to  a  minimum  by 
careful  desipn  of  the  carriape  bear- 
inps  and  by  support  inp  the  cores 
and  sleeve.s  on  llexible  sprinp  leads 


Table  I  Summary  ol  Tuner  Characteristics 
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to  provide  self-aliKument  and  pre¬ 
vent  bindintr-  The  actuatinjr  met  h- 
anism  will  continue  to  reproduce 
the  initial  channel-frequency  set- 
tinfT-^  throughout  a  long  ()eri(Kl, 
under  all  normal  conditions  of  use. 

Tracking  of  the  individual  cir- 
cuit.s  is  mainly  built-in  by  careful 
control  of  the  etfective  permeability 
of  the  cores,  sleeve  and  coil-form 
diameters,  and  by  u.se  of  a  .sjH'cially 
built  winding  machine  that  spaces 
each  turn  increment  accurately.  To 
make  up  for  unavoidable  small 
manufacturing  variation.s,  three 
final  adjustments  are  provided.  The 
capacitance  trimmers  comiH-nsate 
for  variations  in  iead  and  siH’ket 
capacitances,  in  addition  to  tube 
capacitance,  and  are  used  for  align¬ 
ment  of  the  high-frequency  emi. 
The  positioning  of  the  sleeves  is 
most  etfective  at  the  middle  of  the 
range  where  the  inductance 
changes  most  rapidly.  The  posi¬ 
tioning  of  the  core  has  no  effect  at 
channel  13  where  it  is  shielded  out, 
and  the  greate.st  effect  at  channel  2. 
These  three  adjustments,  together 
with  close  control  in  the  manufac¬ 
ture  of  the  tuning  elements,  (ht- 
mit  tracking  well  within  the  re¬ 
quired  limits. 


■A  close-fitting  overall  shield  re¬ 
duces  oscillator  radiation  to  a  low 
figure,  and  contributes  to  the  me¬ 
chanical  rigidity  of  the  unit. 

Tuner  Cireuit 

The  circuit  diagram  is  shown  in 
Fig.  5.  The  usual  tube  complement 
consists  of  a  OAtla  r-f  amplifier  and 
a  6J6  mixer-oscillator.  \  C.AKo, 
or  til’ii'O  may  lie  substituted 
for  the  G.Ati.i,  with  the  addition  of 
a  small  unbcpasseil  cathotle  resistor 
for  age  respon-:e  stabilisation  if 
desired. 

The  input  circuit  makes  use  of  a 
matched-primary,  tuned-secondary 
antenna  tran-former  shown  in  Fig. 
3B.  The  match  of  the  iirimary  to  a 
30f)-ohm  transmission  line  is  main¬ 
tained  throughout  the  range  by  the 
coupled  reactance  and  loading  of 
the  tuned  seco.ndary,  and  by  the 
variation  of  primary  inductance 


prcnluced  by  the  motion  of  the  tun¬ 
ing  sleeve. 

The  characteristics  of  the  core 
are  so  chosen  that  the  damping  is 
sutficient  to  maintain  proin-r  match 
and  bandwidth  in  the  lower  fre¬ 
quency  range  where  the  r-f  amplifier 
loading  is  low.  In  the  upi>**r  fre¬ 
quency  range,  tube  loading  and  tun¬ 
ing  sleeve  los.ses  are  such  as  to  pro¬ 
vide  projier  match  and  bandwidth. 
The  primary  is  balanced  to  ground, 
and  is  electrostatically  shieldetl  from 
the  secondiiry  by  means  of  a  wire 
braid  over  the  bitilar  primary.  This 
construction  maintains  the  inter¬ 
winding  capacitance  at  a  desirable 
low  value.  .An  excellent  match  to  a 
75-ohm  line  is  obtained  by  connect¬ 
ing  to  onl*  half  of  the  primary — 
bandwidth  and  power-gain  lieiiig 
substantially  the  same  as  when  a 
3tK)-ohm  l.ne  is  used  with  the  full 
primary.  Bv  a  pnqH-r  choice  of 


ns.  6  Tetl  circuit  ui*d  with  lh'>  tuner 


FIG.  i  Complete  circuit  diaqrom  of  the  new  tuner.  Alternate  l-l  output  circuit  ii  shown  at  upper  riqht 
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ratio  arni  can-ful  mat<  hin>r  to 
the  aiitfciia  lirn*,  the  ni/nal-to-noine 
ratio  anil  train  hai  la-en  maile  eijual 
to  that  uhtaini  ^  wh*-n  neparale  air- 
con-  antenna  transformer*,  each 
o|itiriuzcil  for  a  particular  channel, 
arc  employed  in  *witch-ty[H-  tuners. 

This  ty|M‘  of  antenna  trans¬ 
former,  when' used  with  Hdispiate 
shieldint.’  la-tween  the  plate  and  trrid 
circuits  of  the  amplifier,  totfether 
with  an  overall  shield,  provide.*  ex¬ 
cellent  i.solation  of  oscilla'or  volt- 
ai-'i-  It  is  possible  to  hold  the  o.scil- 
l.itor  voltatre  at  the  antenna  termi¬ 
nals  to  less  than  r>  millivolts,  either 
hal.iriced  or  iinhalanred.  Hy  in- 
cludintr  additional  shieldinvr  and 
other  chanjfes  to  isolate  oscillator 
fei-dhack  and  radiation  from  thi-  i-f 
amplifier,  the  oscillator  volta^re  ap¬ 
pearing  at  the  antenna  terminals 
may  he  reduced  still  further.  This 
is  important  in  view  of  increasinjf 
restrictions  on  radiation. 

The  r-f  tuht-  is  used  as  a  conven¬ 
tional  peiitmlL-  amplifier  (hut  the 
interstate  couplint  circuit  is  some¬ 
what  unusual  in  that  low-side  fixed 
capacitance  couplint  is  employed 
hetween  the  amplifier  plate  coil  and 
the  mixer  tnd.  Constant  hand- 
width  IS  maintained  by  control  of 
the  matnetic  coiipliiiK,  which  aids 
the  capacitive  couplint,  and  by 
makint  nse  of  the  variation  of 
stray  intercoil  capacitance  as  the 
carriate  chantes  |Hi->ition. 

The  liJO  oscillator  op«-ration  and 
mixer  excitation  is  cotiventional. 
file  use  of  a  .suitable  mixer  plate 
choke  priHlui-es  nejrative  ir,i>ut  con¬ 
ductance  to  overcome  increase  in 
till-  mixer  Kiid  loading  at  the  hiv'h- 
fre<|ueney  end 

Two  i-f  output  circuits  are  shown 
on  the  schematii.  Din-  is  the  usu.’il 
siiu'lc  Coil  for  use  m  a  stay'jrer- 
tiinc.l  if  amplifier,  ami  the  ;il- 
tcrnate  contains  a  coupled-in  trap 
for  the  sound  carrier,  which  is  use¬ 
ful  in  sonii-  intercarricr  receivers 
in  placing  the  s-vimi  carrier  at  the 
proper  level  with  respect  to  the 
\iilco  carrier  Tht-  same  tlual  coil 
con-.| ruct ion  can  be  nsetl  for  sound 
take  olT  since  t)'s  in  the  order  of 
1:10  .lie  obtain. iblc.  even  with  the 
'III. I  1  'hid. I  cans  used 

Test  Circuit 

rile  loinmonK  a-cd  te-t  i-ir-'uit 
for  thi-  I  f  oatp.i:  is  'hown  in  Fiw. 


FIG.  7  Typical  retpont*  curxat  (A)  al 
lh«  rl  (••I  point  (Fiq.  5);  (B)  lost  output 
lor  iinqlo  coil;  and  (Cl  test  output  with 
doubl*  coil 

i».  It  comprise.*  a  crystal,  a  7-/i/if 
capacitor  to  represent  the  usual  i-f 
tube  and  wiring'  capacitances,  and  a 
low-pass  filter.  Sensitivities  are 
usually  expressed  as  the  r-f  input 
for  O.l-volt  output,  while  the  itain 
tilfiires  in  the  performance  chart 
are  expressed  as  a  ratio; 

^  .  0  Iv  i-f  output  X  nintch.  pml  atten. 

aig'ial  fp-ii.  input  (vulta) 

Performance 

The  overall  performance  char¬ 
acteristics  are  shown  in  Table  1, 
which  is  further  explained  by  the 
responsi-  curves  of  Fijr.  ”, 

Although  i-f  rejt-ction  is  hi^:h, 
still  further  n-jection  can  be  ob¬ 
tained  if  desired  by  the  addition  of 
an  i-f  St- ries-t lined  circuit  across 
the  mixer-vrrid  circuit  to  Krouml. 
A  hieh-tj  coil  ami  a  capacitor,  tuned 
to  any  fre<iuency  in  the  i-f  band 
will  suppre's  that  particular  fre- 
ipieni-y.  .A  lowi-r-lj  coil  may  be 
used  with  a  little  more  capacitano-* 

I  tit  aihieve  wider  suppression.  In 
*i‘ither  case  little  effect  on  the  r-f 
respi-nst-  is  observed,  ami  the  con- 
\ersion  is  increased  owiny-  to 
elimination  tif  i  f  loadinjr  caiisi-d  by 


residual  i-f  impetlance  in  the  grid 
circuit  and  by  the  tube  interelec¬ 
trode  capacitance.  The  latter  effect 
is,  however,  not  so  large  as  the 
mixer-plate  r-f  loading. 

Image  rejection  is  good  and  ad¬ 
jacent-channel  attenuation  is  above 
average  In-cause  of  the  rigid  track¬ 
ing  and  bandwidth  control  main¬ 
tained  in  the  manufacture  of  the 
tuner.  A  representative  tuner  re- 
spon.se  curve  i.s  shown  in  Fig.  7. 
This  data  is  taken  at  the  mixer  grid 
test  point. 

Thermal,  mechanical  and  voltage 
stability  are  giKid  in  all  channels. 
Reset  accuracy  is  well  within  the 
usual  sound-channel  limits,  so  that 
once  the  tuner  is  properly  adjusted 
to  each  channel,  very  little  adjust¬ 
ment  of  the  fine  tuning  control  will 
be  required.  Hecau.se  there  are  no 
switch  contacts  or  other  parts  to 
become  noisy  or  change  calibration 
with  normal  use.  service  diflii'ulties 
are  practically  nonexistent,  excejit 
for  usual  occasional  tube  replace¬ 
ment. 

In  the  evolution  of  any  new  de¬ 
vice,  the  trend  is  usually  toward 
simplification.  .As  the  proce.ss  of 
evolution  continues,  each  succeed¬ 
ing  liegree  of  simplification  lu-comes 
more  difficult  to  achieve,  until  it  be¬ 
comes  necessary  to  introduce  basic¬ 
ally  new  ideas  to  achieve  further 
significant  progress.  The  switched- 
coil  type  of  tuner  has  undergone 
considerable  evolution,  and  further 
simplification  is  likely  to  consist  of 
relativi-ly  minor  design  changes. 
The  introduction  of  the  railically 
new  concept  of  switchless  perme¬ 
ability  tuning  into  thi.s  field  n-sults 
in  a  major  degree  of  simplification 
in  a  single  step. 

In  comparing  basically  dilTerent 
designs,  the  choice  of  criteria  to 
provide  a  fair  comparison  is  al¬ 
ways  difficult.  On  the  basis  of  total 
number  of  parts  (not  counting 
fastenings  such  as  standard  sert-ws 
and  rivets,  but  counting  re'istors. 
trimmers  and  other  components 
common  to  both  designs  as  one  part 
eachl  the  subject  tuner  has  107 
jtarts  as  comp:ired  to  for  a 

popular  tuner  of  convt-ntional  de¬ 
sign.  .A  major  part  ttf  this  simpli¬ 
fication  results  from  the  elimina¬ 
tion  of  1  FI  switch  contacts,  and  the 
reduction  in  tht-  number  of  tuned 
coil'  from  IS  to  I, 
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l  o  a\«>i<l  acriiiiiiilalioii  ul  int'lal  partirU*.'  lo  liic  iicM  iiia^iict  «liiriii<'  a"M‘iiii»l>  ot  >iiiall 
|H‘riuaiu‘iit-iiia<MU‘t  ni<)t()r>,  tlu*  roinplete  motor  i>  to  tiu*  ma^ii(‘ti/.iii<'  aftt'r 

asMMiiltly.  A  thyralruii  rt'ctifier  «loe^  the  joh  M'iniaiitoiiiatit'ully  on  the  prodiietion  line 


CONVKNTIONAL  .shuDl-SVOUIui  d-C  By  OSCAR  E.  CARLSON  to  How  as  rectified  half-wave  pulses 
motors  and  jjeiiei'ators  are  vtcr~i*rriiii^nt  ih  ^'hnryr  of  h’m/tnt rring  through  the  low -resistance  charjf* 
Iimit.‘d  in  size  reduction  due  to  the  switch  ‘o 

extra  heat  that  must  be  dissii>ated  ’  provide  30  t«  4r>-second  filament 

due  to  a  wound  field.  The  wound  capability  of  an  Klectrons,  Inc.  CG.I  "^rmup  i.s  used  to  prevent  applica- 
field  is  further  undesired  since  con-  tube,  which  is  77  amperes.  conduction-level  jzrid  poten- 

stant  field  strength  is  not  easily  \  mafrnetizinK  coil  havinj;  a  suf-  •^‘"'injr  filament  warmup, 
achieved  with  such  construction,  ficiently  larjre  number  of  turns  and  .  Approximately  8  volts  of^  neKa- 
The  con.stant  field  strenRth  of  a  enough  ohmic  resistance  to  tive  bias  supplied  by  the  1N.>1  jrer- 

permanent-maKiiet  field  allows  such  cause  this  current  to  flow  throuv'h  holds  the  t'tU  non¬ 

motors  to  be  used  in  many  motor  the  thyratron  from  a  220-volt  line  conductive.  A  second  1N51  charKes 
integrator  applications,  provides  jg  required.  A  coil  meetinif  the.se  ‘‘  capacitor  to  approximately  8.5 
.-mailer  motors  and  allows  for  pre-  requirements  was  constructed  to  '■‘'**'*  "hen  the  CHAIUIK 

cision  rate  or  tachometer  generator  the  standard  line  of  Servo-  ■'^"‘fch  is  depressed,  that  voltaKe  is 

construction.  Tek  p-m  motors  and  rate  ^M-ner-  conm-cted  in  series  op, Kisition  with 

In  the  manufacture  of  .small  ators  to  be  inserted  in  the  coil  for  ^he  neKative  hoId-ofT  bias  and  re¬ 
motors  and  Kenerators  it  becomes  majtnetization.  To  date,  many  'he  net  Krid  voltage  to  a 

necessary  to  maRnetize  such  mate-  hundred  mairnets  have  been  so  momentary  zero  value.  A  resistor 
rials  as  Alnico  V  after  having  char,red.  di.scharife  jiath  for  the  caiiacitor 

ground  that  material  to  precision  .Magnets  of  other  confi^'iirations  «how.s  the  voltaKe  to  decay  so  as  to 
tolerances.  It  is  further  advantaKe-  cnsiderably  Kreater  mass  have  restore  the  net  ^rid  voltaKe  to  a 

ous  to  perform  this  maKnetizatiori  charifed  with  this  unit.  neKative  noncondiictinK  value  in  a 

on  the  comi'leted  motor  or  Kener-  Kxperimental  fields  of  Alnico  for  iwriod  of  a  few  one-half-cycle  pulses 
ator  to  (irevent  accumulation  of  motors  up  to  1  15  horse  [lower  have  of  , date  current.  That  time  may  be 
metal  chijis  and  imimrities.  charyed  usinK  other  coils.  adjusted  by  the  ,)otentiometer  in 

The  maKiietomotive  force  recom-  _  the  di.scharKe  circuit.  Keliable  fir- 

mended  for  saturation  maynetiza-  Circuit  injr  repeatability  not  influenced  by 

tint!  of  .\lnico  V  is  3.001)  oersteds  The  maKiiet  charyer  ojierates  time  of  switi’h  closure  with  respect 
*1.000  amiiere-turns  ,ier  inch).  from  th«-  220-volt  line,  which,  hav-  to  jilate-voItaK**  [ihase  necessitate- 
This  is  readily  obtained  with  a  iny  a  peak  voltaye  value  <if  a  settiny  which  can  hold  the  yrid  in 
sinqile  thyratroti  rectifier  circuit  1 .12  x  220.  allows  for  a  ,M-ak  current  the  conduction  reyion  for  at  least 
utiliziny  the  jieak  current-handlitiK  somewhat  in  excess  of  75  am,i**re-  1.5  cycles  of  the  ,ilate  voltaye. 
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Motor  Magnetize! 


CompUt#  ••tup  ol  th«  moqnetiier  ond  work  coil.  A  ring  maqn«t 
ot  the  type  •mployed  In  smaU  mctort  U  shown  ot  Uft 


Circuit  of  the  unit  contains  a  capacitor  that  controls  the  length 
ol  time  the  thyrat;on  conducts  the  magnetising  current 


.ife  I 


FIG  1  Exampi*  illuttratinq  how  transmitter  and  receiver  frequency  inetabUity 
increase  the  spocinq  required  between  communication  channels 


STABILIZED 

By  E.  W.  PAPPENFUS 


C'o. 

t  ^«^«r  /*»ip  '/v,  Ifixrt 


Tut  «TABIl.m  of  th»r  triin:.nut- 
tfr  And  receiver  in  a  commu- 
rination  link  plays  an  important 
part  in  thi*  thann«*l  spacinir  of  the 
'V'tem.  This  is  shown  in  Fiif-  lA, 

■a hi  h  illustrates  a  typiral  commii- 
iin  ations  ns  eiver  sehs’tivity  charai  - 
tiMlstlf  with  the  reiei\er  timed  to 
a  \oice  channel  at  I'l  me  and  hav- 
irnr  2  IV-kc  sidebands  centereii  in  the 
-••lerti\ily  Curve.  Kts'eption  i.s  con- 
'ideied  satisfactory  if  receiver  se- 
leitivity  diws  not  drop  more  than 
d  dll  at  the  limits  of  the  sidebands. 

I  ndiie  inti'rference  from  the  adj.t- 
■  >-111  channel  lan  be  avoided  e\en 
■Alien  this  is  a  stron^r  siirnal  if  the 
attenuation  of  the  adjacent  i  hannel 
1'  a'  leait  no  (ill  If  Ur  assume  a 
I  !<  tiMi> cMiue  uitb  a  .'t-to-1  shape 
1  actor,  the  space  to  the  edi.'e  of  the 
•  idjacent  channel  will  be  7. a  ki*.  l.'iv- 
iiut  rise  to  channels  of  I  I  la  oo, 
.Old  la.OlA  me  for  the  examjile  illu.s- 
I  rated. 

If  we  assume  an  instability  of 
loo  parts  per  million  (ool  percent) 

III  the  transmitter  and  receiver  fre- 
•  loency-Keneratimr  system,  we  have 
the  Condition  shown  in  Fiif.  IH. 
II.  re  the  transmitted  frequency  is 
assumed  to  have  drift.-d  hiifher  and 
the  receiver  local  oscillator  lower, 
or  vice  versa,  broadetiimr  the  re- 
.pnred  sebvtivitv  characteristic. 
Of  Course,  when  transmitter  and 
receiver  drifts  are  in  opposite  di¬ 
rections  the  elTe.-ts  arc  reduced  and 
afijiroach  the  condition  of  Fiy.  l.\. 

To  allow  for  the  maximum  devia¬ 
tion  of  the  channel  within  the  se¬ 
lectivity  characteristic,  a  band¬ 
width  of  11  kc  is  required  at  the 
ii-db  points  of  Fiir.  IH  With  a 
'hape  f.actor  of  .1  to  1.  this  results 
in  a  -kirt  sclistivity  at  the  tid-db 
point  of  ir.  .'i  kc  which,  when  a.ldcd 
to  the  'J.iu-kc  sideband  and  the 
1  "i  kc  instability  assumed  for  the 
•uliaccnt  ch.innel,  calls  for  a  chan¬ 
nel  stuiciny  of  kc  i  r  channels 
centered  on  1  l.">.()i)Oi»  and 

l.'i,(t2i>.'i  me.  This  shows  the  in- 
cr.-ase.l  channel  spacinit  and  con.-c- 
qiient  reduction  in  the  nunilH'r  of 
availabie  channels  due  to  instabili¬ 
ties  in  transmission  and  reception. 

Oicillator  Stability 

The  crystal  oscillator  provides  a 
■.alisfactory  answer  to  the  staldlity 
l>rob!em  for  maiiv  apidicat  ions. 
HurinK  World  War  II.  however, 
military  forces  found  that  it  was 

tOI 


't ratcyii  ally  unwi-e  to  be  bound  to 
a  single  channel  or  even  a  mo.lerate 
nunitwr  of  channel  frequcncie.s.  .-Xc- 
cordinyly,  interest  in  variable-fre¬ 
quency  master  oscillators  and  other 
multifrequency  Ktener.itinvr  .schemes 
was  renewed. 

With  increased  development  of 
tempcratiire-compensat  intr  capaci¬ 
tors  and  stable  permeability-tiininy 
cores,  it  was  possible  to  maintain 
the  temp.'ratiire  and  calibration  ac- 
curai’v  of  a  variable;frequency  os¬ 
cillator  without  tertipcratiire  con¬ 
trol  to  within  IdO  parts  per  million 
for  1.0  to  1  tiininjr  ratio.  Kecent  de¬ 
velopments  with  temperature  con¬ 
trol  indicate  that  stabilities  in  the 
order  of  200  jiarts  per  millimi  will 
be  attainable  in  the  near  future. 

The  present  state  of  the  crystal 
oscillator  art  indicate.s  that  within 
the  ranye  o  to  .'lO  ('.  a  tolerance  of 
HO  parts  [ler  million  is  possible.  I'se 
of  a  crystal  oven  reduces  this  to 
about  H  i>arts  per  million,  ('ommor- 
ciall.v  available  laboratory  100-kc 
standards  are  available  with  lony- 
term  stabilities  of  about  0.1  parts 
per  million.  .About  the  ultimate  in 
stability  is  that  of  the  Hureaii  of 
.■standariis  radio  station  WW\’, 
which  is  )io2  i>arts  per  million. 


With  a  master  oscillator,  equi|t- 
ment  can  be  adjusted  to  a  multi¬ 
plicity  of  frequency  channels,  while 
the  crystal  oscillator  is  limited  to 
just  a  sinyle  frequency  of  opera¬ 
tion  or  a  multiiile.  A  .system  is 
needed  that  combines  the  accuraiy 
of  the  crystal  oscillator  with  the 
versatility  of  the  master  oscillator. 
This  paper  will  de.scrilie  several 
systems  which  provide  this  desired 
end  elTt'ct. 

Multicrystal  System 

A  method  which  h.as  l)een  used 
on  the  Collins  .AIK  naviyation  re¬ 
ceiver  involves  synthesis  of  the  .ie- 
sired  output  frequency  throuyh  ad- 
ilitio"  of  a  number  of  stable  input 
siynals.  In  the  descriptions  to  fol¬ 
low.  the  frequency  values  are 
chosen  for  ease  of  explanation  and 
may  not  be  ideal  from  the  stand¬ 
point  of  spurious  output. 

As  indicated  in  Fiy.  2,  a  crystal 
oscillator  and  tap  switch  provide 
.--table  crystal-controlled  frequen¬ 
cies  from  10.2  to  12  2  me  spaced 
every  0.1  me.  The  selected  siynal 
i.s  fed  throuyh  an  isolation  amjili- 
tier  and  bandpass  filter  to  a  mixer 
for  comliininy  with  the  output  of 
another  niulticrys'al  osci  lator  that 
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FIG.  2  -  Synthesis  of  desired  frequency  by  mixinq  out  FIG.  3-  Superheterodyne  method  usinq  sinqle  crysial.  harmonic  <im 
puts  of  two  multicrystal  oscillators  plilier  and  efo 

MASTER  OSCILLATOR 

for  Multichannel  Conununication 


( !t\  >lal-roii'»*r\ iii^  for  jirt-riM*.  "fin'ratioii  ot  r-1  i‘ii»*r"N  art*  aiialy/tMl,  with 

•  Iftail^  of  roiniiion-ial  .'fl-tiih«‘  v«*r!«ioii  u>iiig  a  >iii':l«‘  HKLkt-  ^•r^^lal  ami  motor-»‘ontn»llf«l 
afr  fo  |iro\iii«‘  aii\  (If'irtMl  fi«M|iifncv  from  '2  to  1..")  mr  with  amirary 


liritv iili'.s  t ri“iiiiciK’if<  'pai'cil  (i.ol  nir  tal  I’diitml  lifcaii'f  the  soiiric  crys-  this  way.  iiisleail,  an  injft’iiiou.s  aj)- 

in  th«'  raiiKe  <>f  to  H  i  in  nu-.  tals  arc  hiy'lu  r  in  t  rniufiuy  than  i>luation  of  the  superheterodyne 

The  ditference  freuueiicy  as  >e-  the  available  output  from  the  principle  is  used  to  secure  the  de¬ 
lected  in  a  tiinetl  amplifier  yield-  erator.  sired  selectivity  for  seliKtiiiK  and 

an  output  of  2  to  t  me.  c  l  j  c  amplifying  the  desired  harmonic  to 

This  sy-t.  m  is  readily  adaptaM.'  Superheterodyne  System  >f,.t  essentially  sintfle-freipiency  out- 

to  a  direct-readinvr  frequency  liial  Ihe  fore^roiny'  system  requires  a  put.  In  this  method  (devised  by 
in  which  me^racycIes  and  tenths  of  larjre  number  of  crystals  (.‘to  for  .M.  L.  Uoelz — U.  S.  Patent  No. 

a  mev'acycle  are  indi.  ated  by  a  dial  dn*)  output  channels  i.  This  is  a  2,11.'),(>I>4),  a  2.4  to  4.4-mc  oscillator 

ronnecti'd  to  the  fir.-t  tap  switch.  disadvantage  which  can  be  avoitled  is  fed  into  a  mixer  tojrether  with 
and  lo-kc  in.  rements  are  indicated  through  the  u.se  of  the  circuit  of  the  output  from  the  harmonic  am- 

by  a  dial  connected  to  the  second  Kiir.  d.  Here  a  KHl-kc  crystal  oscil-  jilifier,  yieldinK  a  sjM-ctrum  centered 

i  rystal  tap  switch.  .At  each  jiosition  lator  of  hi^rh  stability  i-  subdivided  on  4h0  kc.  A  hijrhly  selective  4()0-kc 

of  the  first  tap  switch  there  are  to  1(1  kc  with  a  multivibrator  or  i-f  amplifier  can  lie  built  yielding' 

availa’ile  ten  difTerent  output  fre-  rey'enerative  divider.  The  resulting  attenuation  of  up  to  100  db  or  more 

ipienci  s  ii<>pendinjr  upon  the  posi-  hiy'hly  accurate  in-kc  siy'nal  is  then  for  the  adjacent  undesired  channel, 

tion  of  the  second  tap  sw.tch,  so  the  f.d  into  a  harmonic  amplifier  that  Output  of  the  2.4  to  4.4-mc  vari- 

system  illustrated  iirovides  2(Mt  produces  a  spectrum  of  freipieiicies  able-freiiuency  o.scillator  is  also  fed 

lo-k  st  -ps  in  the  ranv'e  of  2  to  1  spaced  K*  kc  apart  in  the  ranv'e  of  into  a  second  mixer  along  with  the 

me.  This  output  can  !>  •  multiplieil  2  to  4  me.  4oO-kc  i-f  output  signal.  The  dilfer- 

as  desired  to  provide  transmitter  The  desired  output  freipiency  ence  freiiuency  is  used  here  to  give 
ex<  itation  or  re.  eiver  injection.  could  be  .-elected  from  the  harmonic  the  desired  output  in  the  range  of 
The  disadvantage  of  ihe  system  amiililier  with  sharp  filter.-  and  a  2  to  4  me. 

|s  that  it  ha-  certain  spurious  out-  variable-fre<|uency  amplifier  but  it  The  fre<iuency-indicating  dial, 

put  frequencies  and  a  stability  is  quite  difficult  to  secure  the  desired  which  controls  the  tuned  circuits  of 

which  is  less  than  with  direct  crys-  rejection  at  the  output  friqiiency  in  the  variable-frequency  oscillator 
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iriutor  and  rtactance  tube  can  also 
l<e  used  for  this  purpose.  However, 
the  cornntion  motor  method  has 
the  advantaKe  of  moderate  stability 
in  the  event  of  failure  of  the  servo 
system,  while  failure  of  the  reac¬ 
tance  tul>e-discriminator  system  re¬ 
sults  in  erratic  or  uncontrolled 
otx'ration. 

Commercial  APC  Version 

An  example  of  a  commercially 
available  stabilized  master  o.scilla- 
tor  is  the  Collins  70>iA-2,  which  pro¬ 
vides  a  stabilized  fre<jiiency  in  the 
ranKe  of  2  to  1.5  me.  The  output 
frequency  is  controlled  by  an  inter¬ 
nal  or  external  100-kc  source.  The 
setup  accuracy  and  stability  of  the 
desired  output  fre<iuency  is  •  5 
fiarts  per  million  for  variations  in 
temjH-rature  from  0  to  50  C  and 
wide  ranffes  of  humidity.  .An  auto¬ 
tune  arranirement  provides  auto¬ 
matic  tuninir  so  that  any  one  of  ten 
pres»‘t  output  frequencies  can  be  .se¬ 
lected  at  will  from  a  remote  selec¬ 
tor  switch.  Sufficient  voltage  is 
available  at  the  output  terminals  to 
excite  the  early  stajres  of  a  trans¬ 
mitter  or  to  ser\e  as  local  oscilla¬ 
tor  injection  for  superheterodyne 
r»“ceivers. 

The  bl«H’k  diav'iam  in  Fij.'.  5  in¬ 
dicates  the  operatint;  frequencies 
of  the  subunits.  The  master  o.scilla- 
tor  op«‘rates  in  tlie  raii^'e  of  1  to  1.5 
me  and  is  multiplitied  by  2  or  by  3 
to  yield  output  in  tlu'  ranpe  of  2.0 
to  3.0  me  or  3.0  to  1.5  me  to  a  final 
amplilier  statre. 

The  l(i0-kc  standard,  usinR  a 
hiy'hly  .-table  ti-mperature-con- 


and  tuned  amplifier,  is  calibrated 
from  2  to  4  me  in  200  ten-kc  steps. 
If  desired,  the  harmonic  amplifier 
<  an  lx*  made  a  bandpa.ss  circuit  to 
eliminate  the  necessity  for  tuning. 
The  tuned  output  amplifier  must 
have  several  tuned  circuit.s  of  hitfh 
.sebx-tivity  to  eliminate  the  o.scilla- 
tor  injection  frisjuency  and  the  sum 
frequency. 

AfC  Oscillator  System 

The  system  just  de.scriiied  has  the 
aii\antatre  of  providing;  a  multitude 
of  output  channels  with  only  a 
.sinple  crystal,  but  has  a  disaiivan- 
tajfe  of  requirini;  a  hurh  dc^rree  of 
.selectivity  to  eliminate  spurious 
output  which  mijfht  lx*  radiated  by 
the  transmitter  and  cause  unilesired 
ri-sponse.s  when  used  for  further  in- 
jii’tion.  llsinir  the  master  variable- 
freqinmcy  oscillator  ilirectly,  witli  a 
.servo-motor  automatic  frequency 
control  for  the  oscillator  as  in  Fi>.'. 
1.  avoids  some  of  these  spurious 
output  frefjuencies  and  hence  otfers 
ndvantatres  over  the  forcfroin).' 
methixis. 

In  the  afe  method,  the  freipiency 
control  idemcnt  is  atrain  a  H)o-kc 
crystal  o.scillatnr.This  stable  source 
frequency  is  sulMlivided  to  10  kc 
with  a  multivibrator  or  other  fre- 
quciny  divi-ion  nielluMl.  The  result- 
itiK  10  kc  si(/nal  is  fed  into  a  har¬ 
monic  amplifier  havinp’  a  raiiv'e  of 
I  2  to  .'’.2  m<-.  The  harmonic  ampli- 
lii-r  output  is  fe.i  into  the  first 
mixer  totretlier  with  the  output 
from  a  2  to  l-mc  master  oscillator. 

The  output  of  the  first  mixer  is  a 
series  of  sip'iials  spaced  10  kc  and 


centered  on  800  kc.  The  selectivity 
of  the  «*8J-kc  i-f  amplifier  is  suffi¬ 
cient  to  reject  the  undesired  sifc'- 
nals  at  71*0  and  810  kc. 

The  output  of  the  8(><>-kc  i-f  am- 
jililier  is  fed  into  two  mixers  which 
also  reteive  a  frequency  of  800  kc 
derived  from  the  loO-kc  crystal  os¬ 
cillator.  One  80<)-kc  injection  is 
shifted  t'O  decrees  in  a  phase 
shifter.  The  resultinjr  audio  beat 
note  from  the  beat  detector,  when 
the  i-f  amidifier  is  not  centered  on 
800  kc,  is  also  shifted  1*0  detfrees, 
prixiucinjf  audio-frequency  voltatres 
in  quadrature  that  op«'rate  a  two- 
phase  serxo  motor  after  amplifica¬ 
tion. 

The  output  shaft  of  the  servo  mo¬ 
tor  drives  a  small  trimmer  capaci¬ 
tor  that  adjusts  the  master  oscilla¬ 
tor  to  coincidence  with  a  selected 
sp»H-trum  point.  The  motor  receives 
beat-frequency  voltajre  of  the  prop«-r 
phase  to  correct  the  master  oscilla¬ 
tor  to  the  desired  Zero  lx*at  condi¬ 
tion  as  heterislj  tied  to  800  kc. 

The  stability  of  the  master  vari¬ 
able-frequency  oscillator  must  be 
such  as  to  insure  that  it  is  within 
5  ki-  of  the  indicated  frequency, 
after  which  the  afe  system  will 
select  the  desircil  sjiectrum  points 
and  adjust  the  oscillator  so  that  its 
frequency  is  identical  with  the 
stable  spectrum  point  within  the 
liniitatioii.s  of  the  servo  system.  The 
a-f  amplifiers  must  respond  essen¬ 
tially  dowTi  to  zero  frequency  to  tret 
precise  control. 

It  is  not  necessary  to  ii.se  a  motor- 
controlled  afe  to  secure  correction 
of  th*'  masti-r  oscill.itor.  .\  discrim- 


CompUt«i  ttabiliied  matter  otcillolor.  Th«  thr»«  tunlnq  controli  on  recoftMd  lowor 
ponol  provido  choico  ol  any  Iroquoncy  in  bond  horn  2  to  4.S  me  with  ••ttinq 
accuracy  and  ttabilify  of  a  multlcryttal  oftcillator 


Top  ot  cha»ftU  of  31  tub#  otciUator  unit. 
If  ole  circuut  fail,  unit  oporotot  with 
throo  lubot  aft  normal  unfttabihtftd  mopa 
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trolled  crystal,  acts  as  an  external 
frequency  standard  if  desired.  This 
crystal  oscillator  also  feeds  into  two 
cascaded  flip-tlop  or  scale-of-two  di- 
viilers,  resulting  in  output  at  25  kc 
accurately  controlled  l>y  the  100-kc 
•source.  An  auxiliary  output  of  450 
kc  is  available  for  t>eat-fre<iuency 
injection  when  the  stabilized  ma.ster 
oscillator  is  use<i  in  conjunction 
with  a  communications  receiver. 

The  desired  harmonic  of  25  kc 
is  selected  in  a  tuned  harmonic  am¬ 
plifier  in  the  ratiKe  of  9.125  to 
21. ♦125  me  and  is  fed  into  a  first 
mixer  tojrether  with  the  loth  or 
I5th  harmonic  of  the  master  o.scil- 
lator  in  the  raiijre  10  to  22.5  me. 
The  resnltiny'  intermediate  fre- 
i|uency  is  in  the  ranKe  of  875  to  900 
kc.  .\n  output  tunintf  dial  simultan¬ 
eously  tunes  the  harmonic  amplifier 
and  the  multipliers.  The  frequency 
which  is  fed  into  the  first  i-f  ampli¬ 
fier  is  dependent  upon  the  relative 
position  of  the  master  o.scillator 
harmonic  in  the  25-kc  spectrum  as 
related  to  the  output  from  the  har¬ 
monic  amplifier.  Kvery  integral  5-kc 
point  on  the  master  oscillator  dial 
produces  freqia-ncies  of  875  and  900 
kc  in  the  first  i-f  amplifier.  These 
5-kc  jioints  are  considered  base  or 
reference  points  to  which  the  inter¬ 
polation  control  reading  is  added. 
.Ma>t«‘r  oscillator  settinKs  between 
these  5-kc  points  result  in  an  i-f 
value  somewhere  between  875  and 
900  kc. 

The  first  i-f  amplifier  output  is 
fed  into  a  second  mixer,  together 
with  the  output  from  an  in¬ 
terpolation  oscillator  subdivided 
by  a  factor  of  ei^ht  in  three 
Scale-of-two  dividers.  Since  the 
output  of  the  interpolation  di¬ 
vider  is  liiKh  in  harmonic  content, 
it  must  be  filtered  before  it  is  fed 
into  the  second  mixer. 

The  output  of  the  second  mixer  is 
at  800  kc  for  zero  error,  and  the 
bandwidth  of  the  second  i-f  ampli¬ 
fier  is  sutlK'ient  to  include  only  the 
variation  in  fre(iuency  due  to  error 
in  the  system.  The  output  of  the  sec¬ 
ond  i-f  amplifier  is  divided  by  eipht 
in  a  rcKcnerative  divider  and  fed 
into  diode  mixers  where  it  is  com¬ 
pared  with  a  lOO-kc  signal  derived 
from  the  crystal  standard.  One  of 
the  fixed-frequency  input  signals  is 
shifted  90  decrees  before  it  i.s  fed 
into  the  diisle  mixer  .so  that  audio 


riG.  4— Sup«rh*l«ro<if n«  ■rtlcm  variation  using  torvo  motor  aic.  with  output 
iraquoncr  (urnUhed  diroctly  by  master  variable  Irequency  oscillator 


lOO'^C 


FIG.  5  Comm^rciol  v«r»ion  of  ttobUatd  master  oicillator  syttera  ol  Flq.  4 


voltages  are  in  ({uadrature. 

Further  amplification  followinK 
the  diode  mixers  provides  two-pha.se 
power  to  an  afe  motor  connected  to 
a  trimmer  capacitor  across  the  mas¬ 
ter  oscillator  tank  circuit.  When 
the  frequency  of  the  master  oscil¬ 
lator  is  the  desired  value  as  in¬ 
dicated  liy  its  dial  plus  the  fre¬ 
quency  indicated  on  the  interpola¬ 
tion  oscillator  dial,  a  zero-lmat  con¬ 
dition  exists  U-tween  the  divided 
output  of  the  s(«cond  i-f  amplifier 
and  the  100-kc  standard.  If  an  error 
is  present  in  the  setting  of  the  mas¬ 
ter  oscillator,  or  if  it  has  drifted 
due  to  a  chanKe  in  ambient  tempera¬ 
ture  or  other  service  conditions,  a 


two-phase  audio  beat  note  is  ap¬ 
plied  to  the  afe  motor,  briiiKiriv' 
about  rotation  in  such  a  direction 
as  to  reduce  thi.s  beat  note  to  zero 
and  thus  correct  the  master  o.scilla¬ 
tor  frequency  to  the  exact  desired 
value  plus  or  minus  the  .servo,  100- 
kc  standard  and  interpolation  oscil¬ 
lator  error.-'. 

Since  it  is  ditlicult  to  secure  a 
tunitiK  motor  which  will  follow  a 
wide  ranye  of  audio  lieat  freipien- 
cies,  the  error-voltaife  frequency  of 
the  master  oscillator  harmonic  is 
divided  by  a  factor  of  eiy'ht  Ix-fore 
comparini'  it  to  the  frequency 
standard.  This  provides  pull-in 
ofwration  of  the  afe  motor  over  a 
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riiiiKt*  eiKht  tim*-.'*  as  as  wuuid 
tht*  ctknf  in  directly  rompariiiK 
the  osciilafnr  with  a  refi-rence  fre- 
•tueiicy.  This  deteriorates  the  accu¬ 
racy  of  control  at  very  lowr-fre- 
•(iiency  l»eat  notes,  but  in  the  com¬ 
mercial  version  of  this  system  the 
motor  is  res(Kinsive  to  H|i|>lied  volt- 
aires  haviny  a  fns|tieti<‘y  as  low  as  a 
few  cycles  [M-r  sis-ond  so  the  result¬ 
ing  error  is  quite  small. 

The  motor  i-.  a  four-pole  two- 
phase  inslriiment-tyia-  motor  with 
a  hiKh-r<-sislance  squirrel-caire  ro¬ 
tor.  The  motor  oja-rates  with  an 
appli)-d  voltajfe  up  to  |(i0  to  5<M)  cps. 
vshii'h  allows  a  pull-in  ranire  at  the 
comparison  frequency  of  from  S,200 
to  1.0(10  cps 

If  greater  accurai-y  is  requireil,  a 
10()-kc  standard  voltaife  can  la*  de¬ 
rived  from  an  external  source  to  re¬ 
duce  the  error  froni  •  2  parts  iM>r 
ini'liiiu  as  contributed  by  the  inter¬ 
nal  crystal-controlled  o-i  ill.ator  a‘ 
10  >  kc  to  a  \aliit-  of  as  low  a.s  (•  1 
part  per  million  ii'inif  the  best 
available  lalsiratorv  stuinlards. 

It  is  interestini;  to  note  the  con¬ 
tribution  of  the  interpolation  os¬ 
cillator  to  the  frequi'llt  V  stability 
of  the  sy.stem.  The  output  of  the 
inter|M>lation  o.seillator  is  divided 
by  eiifht  and  then  compared  to  the 
master  oscillator  at  a  frequency 
which  IS  always  live  times  the  out¬ 
put  frequency  of  the  stabilized  mas- 
ter  oseilbit.ir.  Thus  the  error,  in 
lycles.  at  the  output  of  the  inter¬ 
polation  oscillator  is  divid-d  bv  a 
fill  tor  of  III  as  r••fl■rrl•d  to  the  out¬ 
put  freqnciii.v  of  the  iiistr.iinent. 


riC.  7  Hcrmcilcally  TOriobl*- 

Il•^u•nc7  oaclUolot  w'th  tub*  Mollnq 
COB  l•rooT•d 


Since  the  tuniiiy'  ratio  of  the  in¬ 
terpolation  oscillator  is  small,  its 
stability  is  such  that  it  does  not 
contribute  more  than  one  to  two 
parts  p*T  million  to  the  output  in¬ 
accuracy. 

Perhaps  the  be.st  method  of  indi- 
catinK  the  ofieration  of  the  stabi¬ 
lized  master  o.scillator  equipment  is 
to  irive  examples  of  the  frequencies 
present  at  the  different  circuits  for 
•several  values  of  output  frequency. 
In  Table  I.  example  A  shows  the  re¬ 
sult  of  o|KTation  on  a  5-kc  point  of 
the  master  o.scillator.  Kxample  H 
indicates  a  frequency  displaced 
from  a  .'»-kc  fKiint  by  2,170  cps.  It 
-ihuiild  lx-  biirne  in  mind  that  the 
interpolation  o.scillator  dial  cover.s 
the  ranize  0  to  ."i  kc.  Because  of  thi.s 
the  base  frequency,  to  which  the  in¬ 
terpolation  dial  readinir  must  lie 
added,  ehanyo-s  every  5  kc  on  the 
main  dial.  Therefore,  to  tune  to 
.'l..'>17l7u  me,  the  master  oscillator 


would  be  set  above  the  3.515  point 
and  the  interiiolatioii  dial  again 
would  read  2,170  kc. 

Kxample  C  corresponds  to  Kx- 
umple  B  except  that  here  an  error 
of  300  cycles  is  a.ssumed  at  the  out¬ 
put  frevjuency  of  the  eijuipment. 
This  example  indicates  the  error 
voltages  present  in  the  various 
parts  of  the  equipment  and  shows 
the  beat  frequency  applied  to  the 
tuning  motor. 

Circuit  Details 

The  100-kc  crystal-controlled  os¬ 
cillator  used  as  a  frequency  stand¬ 
ard  is  .shown  in  Fig.  6.  A  switch 
allows  the  substitution  of  an  exter¬ 
nal  100-kc  source,  in  which  ca.se  the 
left-hand  section  of  the  dual  triode 
functions  as  an  r-f  amplifier  feed¬ 
ing  succeeding  stages  of  the  equip¬ 
ment.  The  parallel-tuned  L-C  circuit 
serves  to  trap  out  a  spurious  mode 
present  in  some  100-kc  crystals.  A 


nC.  6  Cryital  oscillalor  that  d*l*rmln*f  accuracy  ol  output  Irxiuancy  qeD*rat*<l 
by  ale  ■labllii*<l  Tarlobl*  frequency  oeclllalor 


■nailer  Tariabl*  frequency  oecillator  li  ampiliied  to  drive  motor  lhal  retunet  vio  until 
beat  frequency  diiappeari 
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GAK5  trio<ie-connei'ted  amplitier  Table  I — Three  Example*  oi  Frequencies  Present  in  Stabilixed 
serves  as  an  isolatint^'  stage  between  Master  Oscillator  System 

the  lOO-kc  oscillator  and  the  50-kc 
divider.  The  divider  has  the  advan¬ 
tage  of  fail-safe  operation,  wherein 
there  is  no  spuriou.s  output  if  the 
100-kc  source  fails. 

The  heart  of  the  entire  stabilized 
master  oscillator  is  the  hermetically 
sealed  variable-frecjuency  o.scillator 
illustrated  in  Fig.  7.  This  oscillator 
uses  a  |H>\vdered  iron  ctire  traveling 
within  a  solenoid  coil,  with  variable 
'  space  bet\ve«‘n  turns  to  secure  a 

linear  relationship  la-tween  fre¬ 
quency  and  dial  rotation.  Hy  her¬ 
metically  sealing  the  u.scillatur  and 
rotating  the  shaft  through  a  pres¬ 
sure-tight  seal,  it  is  i>ossible  to 
.secure  calibration  and  tem|K*rature 
stability  of  .*  800  cycles  at  the  fund¬ 
amental  frequency  of  the  oscillator. 

Temperature  compen.sation  is  ac¬ 
complished  by  using  ceramic  capaci¬ 
tors  with  the  desired  temperature 
coetRcient  and  by  api)ropriate  de¬ 
sign  of  the  tank  coil.  Final  pr<Hluc- 
tion  linearity  adjustment  is  realized 
with  an  adjustable  cam  that  com¬ 
pensates  for  manufacturing  varia¬ 
tions  it)  the  coil  and  core.  The  inter¬ 
polation  o.scillator  has  the  same 
physical  characteristics  and  differs 
only  in  the  resonant  circuit  comiio- 
nents. 

AFC  Motor  Control 

The  motor  control  circuits  are  and  capacitor  to  a  centered  position  frequency  signal  and  rapid  correc- 
quite  interesting.  The  output  of  the  and  disables  the  motor  control  cir-  tion  of  the  master  oscillator  fre- 
800-kc  second  i-f  strip  is  subdivided  cuits.  The  master  o.scillator  dial  is  quency  occurs.  Thereafter  the  fre- 
in  a  regenerative  divider  and  then  then  set  to  fretjuency  as  closely  as  quency  of  the  master  oscillator  is 
fed  into  G.-M-.l  diodes  along  with  the  po.ssible.  The  interpolation  oscilla-  under  continuous  surveillance  so 
output  from  the  100-kc  amplifier,  as  tor  dial  is  adjusted  to  indicate  the  that  it  is  constantly  corrected  for 
shown  in  Fig.  8.  Loosely  coupled  res-  freijuency  increment  to  be  added  to  thermal,  humidity  or  voltage  effects, 
onant  circuits  in  T,  provide  a  90-  the  5-kc  point  next  below  the  de-  The  31  tubes  used  in  this  circuit 
ilegree  pha.se  shift  in  the  lOO-kc  sired  freijuency  and  an  output  tun-  might  api>ear  excessive  until  it  is 

reference  voltage  so  that  push-pull  ing  dial  is  .set  to  the  correct  posi-  realized  that  the  accuracy  of  ad- 

two-phase  a-f  voltage  is  fed  into  the  tion  as  indicated  on  a  direct-read-  justment  and  the  stability  after 

•  2C.71  d-c  amplifiers.  These  in  turn  ing  dial.  .\  headphone  jack  across  adjustment  of  this  frequency  gener- 

drive  56HG  beam  tetrcsle  tubes  that  the  motor  control  circuits  provides  ator  are  far  in  exce.ss  of  that  ob¬ 
serve  as  iK)wer  amplifiers  feeding  aural  indication  of  the  accuracy  tained  previously  in  variable-fre- 

the  two  windings  of  the  afe  motor  with  which  the  master  oscillator  is  quency  oscillators.  A  decided  advan- 

>.  in  push-pull.  The  push-pull  arrange-  adjusted.  If  a  fairly  low  beat  note  tage  of  this  method  is  that  failure 

ment  is  used  to  eliminate  d-c  tlux  is  heard  (0  to  400  cps),  the  adjust-  of  the  afe  circuits  does  not  neces- 

in  the  motor  windings.  Only  the  ment  of  the  master  oscillator  is  sarily  de.stroy  the  usefulness  of  the 

flux  due  to  the  lieat-frequency  volt-  sufficiently  accurate  for  afe  opera-  system.  Only  three  tubes  are  essen- 

age  drives  the  armature.  Relay  con-  tion.  If  not,  further  adjustment  of  tial  for  ctperation  as  a  normal  ma.s- 

tacts,  not  shown,  connect  the  motor  the  master  oscillator  dial  will  yield  ter  o.scillator-power  amplifier  with 

w  indings  to  GU-cycle  power  for  ini-  a  low  la-at  note  suitable  for  afe  con-  moderate  stability, 

tial  tuning  of  the  equipment.  trol.  The  switch  is  then  thrown  to  The  writer  wishes  to  express  his 

In  tuning,  a  SKTi  I’-oPKRATK  oPKRVTt;.  which  restores  the  motor  appreciation  to  R.  T.  Cox  for  sug- 

sw  itch  is  thrown  to  the  SKTt  P  posi-  control  circuits.  The  motor  then  gesting  the  ba.sic  system  used  in  the 

tion,  which  drives  the  afe  motor  operates  under  control  of  the  beat-  stabilized  master  oscillator. 
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CRYSTAL  DIODES 

r’ivr  iiM'flil  anti  iio\«‘l  rirrnii.s  for  \itiro  tcrniinal  ^(‘ar  at  t(‘le^i^ion  ftioiio-.  Iiwliuini 
alt*  ^ainina  rorr«Tlioii  atii|*lifirr».  •tiniio  atniilifii’r  rli|»|M‘r  aiul  a  «i«‘fl«‘rtioii 

failiirr  |»rot(‘<-li\«‘  iiiiii  for  kin«‘'ro|i«>  aiul  monitor  iiirtiirc  unit' 


riG.  I -Typical  vollaq*  and  currant 
chataclarlallct  o(  two  crytlal  dlodat 


GfKMwn'M  (iiodt's  hilvc  many 
alipluat ions  in  vidt-o circuits  as 
ilctistors  anil  rts'l ificrs  in  which 
tiniilirccl  ioiial  coiuliiction  is  the 
prin«nt>  iiscii.  In  addition,  such  di- 
ihIcs  have  limitini;  and  nonlinear 
prot>eit ies  which  suit  them  to  many 
other  circuits  of  use  in  the  tel«‘- 
visioi)  studio  and  transmitter.  Sev¬ 
eral  circuits  of  the  latter  tyjie  are 
here  descrilied  The  circuits  utilize 
the  l.N.'U  and  1N5S  crystals.  Thest* 
are  relatively  iiiex|N'nsi\e  and  typi¬ 
cal  of  the  class.  It  should  not  he 
construed,  however,  that  these  par¬ 
ticular  desiiznations  are  sinvifically 
necessary  in  the  circuits  to  he  dis¬ 
ci  isst'd. 

The  follow  iii>;  spjvitications  of 
crystal  diisles  are  of  spevial  inter¬ 
est  to  the  desiyrn  engineer: 

Uinim'iin  ferviicd  rarTcnf  the 
smnllest  exp<s'ted  current  at  a  jfiven 
d  c  iwilelitial  applied  with  Jiositive  to 
the  aniule  le.nd 

capiicifiirtr*  usually  1  ■j.j.f  or 
less  for  all  units 

I'rnk  invrrtf  eo/foj/r  the  maxi¬ 
mum  tiunsient  volfakre  [volarired  ne>r 


FIG.  2  Front  and  back  ratUlanco  plottod 
aqalnit  xollaq*  lor  Ih*  IN34 


atively  at  the  anisle  which  may  he 
tolerated  before  tireakdown  ocx-urs. 
.Woxirriiini  oftrnthpg  invtne  vultiigr 
the  allowable  continuou.s  inverse 
voltage  for  satisfactory  operation. 

.leenr.i/e  rrctififd  or  foricnrd  eur- 
»cirf--the  allowable  steady  current 
carrnsl  by  the  crystal  without  undue 
change  of  characteristics. 

Amhirnt  trm/M-rnturr  range — the 
.surrounding  temperature  duritiK  oper¬ 
ation  which  will  nut  la*  injurious  to 
the  unit,  ordinarily  from  —50  to  4  70 
deir  I’,  outside  this  ranire  the  siiecifirsi 
ratintrs  may  take  a  “set"  and  not  re¬ 
turn  to  normal  when  room  tempera¬ 
ture  is  restorisl. 

Inasmuch  as  the  devices  uniler 
discussion  are  nonlinear,  certain 
typical  response  curves  are  desir¬ 
able  for  intellijrent  application.  Fijr- 
ure  1  is  a  plot  of  forward  and  in¬ 
verse  currents  ayrainst  resp«H'tive 
voltayres.  The  sudden  reversal  of 
sloja*  at  the  oriyrin  is  of  particular 
value  in  switchinyf  and  clippinir  ac¬ 
tions.  Such  sharp  cutotT  character¬ 
istics  make  the  diisle  a  suiH‘rior  lim¬ 
it  inyr  device  to  a  ix-ptmle. 

The  correspondinyr  curves  of  hack 
and  front  resistance  as  functions 


of  resptvtive  voltayes  are  shown  in 
Fiyr.  2.  It  is  interestinyr  to  note  the 
shape  of  the  hack  resistance-voltayre 
curve.  The  maximum  ha.k  im¬ 
pedance  iKcurs  at  a  rather  low  value 
of  voltayre  and  rapidly  falls  otf  in 
either  direction.  For  this  reason,  an 
ohmmeter  is  not  an  ai  curate  enoujrh 
instrument  to  indicate  the  true  con¬ 
dition  of  a  yriven  crystal.  .\  rela¬ 
tively  hiyrh  hack  n-sistance  and  low- 
forward  resistance,  however,  may 
jiresuppose  a  workinir  diode  not 
necessarily  within  prescriiied  rat¬ 
ings. 

Since  the  resistance  varies  crit¬ 
ically  with  applied  voltav'e,  the 
proper  veritication  of  data  is  made 
hy  the  use  of  a  low -impedance  volt- 
ayre  source  in  series  with  a  milliam- 
meter  and  the  crystal  under  test. 
The  usual  specified  voltayres  are 
positive  one  volt  and  neyrative  ten 
or  fifty  volts.  Batteries  are  a  con¬ 
venient  source  of  test  potentials. 

Applications 

The  reproduction  of  a  .scene  hy 
television  must  adhere  to  certain 
standards  for  acceptable  |M>rtrayal 
of  scene  hriyfhtnessc.s.  completely 
linear  system  from  pickup  tube  to 
kinescope  would  of  course  repro¬ 
duce  identically  tK«‘  oriyrinal  mate¬ 
rial.  The  limited  contrast  ranyre  of 
a  kine.scope.  however,  sometimes 
makes  it  more  desirable  to  depart 
from  an  overall  unity  slope;  re- 
sivonse  in  order  to  accommodate  a 
hiyrh-yramma  picture. 

It  is  not  necessary  for  accurate 
representation  to  strictly  adhere  to 
a  one-to-one  transmittal  of  infor¬ 
mation.  rather  the  follovvinyr  eipia- 
tion  holds  true;  reproduced  .'cene 
briKhtness  K  i  oriyrinal  scene 
hriyrhtness  I  .  where  K  is  the  con¬ 
stant  of  proportionality  and  the  ex- 
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pxnent,  tfamma,  is  a  mfasurt*  of  the 
rhaiiK*’  in  the  original  scene.  The 
system  jfanima  is  the  product  of  the 
resiMiiises  in  each  series  unit.  Thus, 
assuming'  a  tilni  to  be  televised  of 
jramma  2  and  a  kinescope  vmmma  of 
2,  all  other  eiiuipment  of  unit.v 
vamma,  the  resultinK  picture  will 
have  a  jramma  of  4.  This  is  to<i 
j.'reat  for  arcommoiiation  at  the  re¬ 
ceiver. 

Ordinarily,  pickup  tubes,  except 
for  llyiiiK  spot,  are  operated  as  non¬ 
linear  devices  beyond  the  knt'e  of 
the  curve  at  white  saturation.  Such 
operation  aids  the  compensation  of 
the  hijfh  kinescope  white  gradient, 
but  the  linear  black  rejrion  of  the 
pickup  ilevice  does  not  help  the  very 
low  v'radient  of  the  kinescoin*  in 
this  area.  The  object  is  to  insert 
into  the  system  a  series  of  ampli¬ 
fiers  whose  controlled  nonlinearity 
can  overemphasize  the  amplification 
at  the  desired  bri^rhtness  levels  to 
achieve  the  ojitimum  system 
1,'amma. 

Gamma  Correction 

If  a  two-sta^e  resistance-coupled 
video  amplifier  is  connected  as 
shown  in  Fi>.'urt“  3.\,  a  degenerative 
feedback  looi>  is  present  throuvrh 
/i  ,  and  It,  when  the  cry.stal  diode 
is  conduct inj,'.  .\t  no  siy'nal  R.  is 
ailjusti-d  to  allow  T,  to  draw  more 
current  than  1’,.  This  establishes 
the  voltaKe  relationship  h\.  if 

the  circuit  is  otherwise  symmetri¬ 
cal.  Thus,  the  extent  to  which  It 
conducts  establishes  the  maximum 
degeneration  possible. 

•Assume  a  video  voltajze  at  R. 
with  whites  positive.  .At  the  plates 
of  and  It,  the  white  excursion  is 
nej'ative,  while  at  the  plate  of  1' 
and  the  cathode  of  It  the  white  pic¬ 
ture  is  a^'ain  positive.  .As  white  sig¬ 


nal  increases,  1’,  draws  more  cur¬ 
rent  reducinir  the  diixle  plate  volt- 
a>re. 

In  similar  manner,  I’  is  made  to 


FIG.  3  Circuit*  oi  qomma  corraction 
amplitiar*.  Circuit  A  ihow*  a  d*q*n*ra. 
tlT*  loop.  B  a  r*q*ii*ratlT*  loop  and  C 
combined  potlflT*  and  noqatW*  i**d. 
back 


FIG.  4  Briqhtn***  control  circuit  tor  a 
(tudlo  vid*o  ampllilar 


draw  less  current  increasing  the 
Voltaire  at  its  plate  and  the  cathinle 
of  the  diode.  There  exists,  then, 
with  increasinir  jMtsitive  siitnal  ex¬ 
cursion  on  the  Krid  of  V,  a  push- 
pull  eflt*ct  tendinir  to  drive  the  crys¬ 
tal  to  cutoff.  The  overall  irain  of  F, 
and  r,  increases  as  the  deirenera- 
tive  path  increases  its  impedance 
with  siirnal  amplitude.  Should  the 
video  at  R„  be  opposite  in  polarity, 
the  black  siirnal  material  will  Iw 
stn  tched.  The  point  at  which  non¬ 
linearity  will  beirin  depends  upon 
the  content  and  level  of  the  input 
siirnal,  and  upon  R,  and  R-. 

Control 

A  convenient  variable  for  con- 
trollinir  the  point  of  dicnie  de¬ 
parture  is  the  jiotentiometer  R, 
which  chanires  the  .screen  voltaires 
of  r,  and  I’j  in  a  push-pull  manner. 
It  is  assumed  that  video  at  R,,  will 
always  be  maintained  at  constant 
IM»ak-to-peak  voltaire,  however, 
varyinir  averaire  briirhtnesses  will 
chanire  the  a-c  axis  and  thereby  the 
relative  steps  which  will  be 
stretched.  U.se  of  tl-c  insertion  in 
this  circuit  will  eliminate  the  latter 
ditficulty.  The  maximum  attainable 
deireneration  is  determined  by  R, 
and  once  established  would  nor¬ 
mally  not  be  chanired  as  an  operat- 
ini?  control.  Hy  combinations  of 
such  amplifiers  the  rever.sed  S  com¬ 
pensatory  curve  necessary  for  sys¬ 
tem  linearity  can  be  approached. 

Instead  of  a  variable  deirenera- 
tive  path  so  provideil,  it  is  possible 
to  accomplish  the  same  thinir  with 
a  controlled  positive  feedback  as 
illustrated  in  Fiir.  31».  Here  I),  and 
R  function  as  a  reirenerative  l(«)p 
whose  impedance  varies  with  the 
state  of  diode  conduction.  At  zero 
siirnal  R  is  adjusted  so  that  I", 
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riC  i  Proivction  ol  th*  kln**co|>«  in  coia  ol  lailur*  ol  nllh*?  Ih*  vertical  or  tho 
horMontal  iweop  is  providsri  by  this  circuit 


(ililws  niDiv  fiirn-nt  Ihnii  1'.  This 
<1  jrrfiiltT  vnlt.'ijtf  drop 
ai  roxK  /i.,  than  l\,  ami  liltli*  fcfd- 
liai'k  i.t  proHffit. 

As  ixi.iitivf  sitftial  .Hwinj;  at  Ji, 
iiiiTfasfs  Ihf  viiltaxe  across  f.*.,, 
tifjfativ**  siKiial  at  U,,  dccri-ases  the 
voltatfe  aentss  This  push-pull 
action  drives  /*,  into  conduction, 
whose  intpc'dance  deiH-nds  on  the 
extent  of  the  sittnal  and  the  oritfi- 
nal  bias.  Thus,  with  inrreasin>r 
Voltaire  at  H,.,  the  jKisitive  feedback 
increases  ami  the  train  of  1’,  ami 
I’,  correspondinirly  is  raised. 

An  interestinir  result  is  obtainetl 
if  the  detteiierative  ami  reirenera- 
live  loops  are  included  between  the 
s.ittie  two  stav'es  as  in  Fi>r.  ;U’. 
Strelchinir  r-ithiT  end  of  a  .sitrnal 
will  result  iti  a  chan>re  of  p«'ak-to- 
iwak  \oltaire  ms-essitat  inir  a  r»- 
adjustnient  of  output  level.  Ftir  a 
constant  output,  a  stretch  of  one 
|>art  of  the  sitrnal  is  accomiilished 
with  the  relative  comitression  of 
the  reniainintr  siKnal. 

If  the  zero-siirnal  condition  i- 
such  as  to  allow  F,  to  draw  less  cur¬ 
rent  than  r„  then  Imth  positive  ami 
netralive  feralback  will  be  luasent 
since  both  />,  and  />,  will  comliut 
In  this  particular  ca.se  the  cathixb- 
resistors  are  not  <>(|ual,  with 
iH'intr  considerably  smaller  If  thi- 
were  not  the  case,  a  com|ilct  ■  laii- 
cellation  of  the  two  elTrsts  woiM 
lause  little  or  no  chantre 

With  inert asint.’  positive  sij;nal 
Ikith  ilii'des  are  made  to  a|>proach 


cutotf  with  I>,  latrtrinK  somewhat. 
The  projier  circuit  com|)onents  will 
,d!ow  a  constant  out|iut  voltatre 
level  to  be  maintained  while  vary- 
iiiir  the  relative  ex|iansion  and  com¬ 
pression  accordiiitr  to  the  setting  of 
/»'  and  the  sitrnal  composition. 

Brightness  Clipper 

\  rather  common  reijuirement  in 
studio  video  amplifier  etiuipmeiit  is 
a  means  of  controllintr  the  clippitiK 
level  of  inserted  blankinir  to  estab¬ 
lish  britrhtness.  In  the  circuit  of 
FiK  1.  a  series  trermaniiim  diode  is 
inserted  in  the  sitrnal  line  common 
to  F,  ami  F.  With  camera  sitrnal 
present  as  shown  on  the  irrid  of  F, 
and  blankintr  on  the  irrid  of  F,,  the 
out|iut  on  the  common  load  H,  ap¬ 
pears  at  the  amale  of  l>  .  The  jHiint 
at  which  sitrnal  causes  the  diikle  to 
conduct  IS  determined  by  the  dy- 
iiamii  plate-<athode  voltatre  of  /•. 
Hv  varvintr  manually  the  current 
throutrh  F  or  F.  the  voltatre  at 
point  .1  may  l<e  controlled.  I'his  is 
ili'ailvaiitatreous  in  that  either  the 
video  or  blankintr  amplifier  will 
chaiit.'<‘  traiiscomluetance  with  an 
attempted  ihaiitre  in  britrhtness, 

.Mternatelv ,  the  voltatre  at  point 
/{  mav  .■>erve  as  the  britrhtness  con¬ 
trol.  In  either  case,  however,  a 
chantre  in  video  |H-ak-to-|K-ak  volt- 
aye  wdl  alter  the  relativi'  a-c  axis 
to  pidc'tal  distance  due  to  clamp 
.iction.  and  this  causes  a  'hiftiiitr 
MtUp 

ShouM  a  source  of  voltatre  be 


made  available  for  point  B  which 
varies  in  accordance  to  the  siKnal  at 
.1,  then  the  clipping  level  will  ad- 
ju.st  itself  to  maintain  a  constant 
setup  regardless  of  picture  material 
or  amplitude.  A  portion  of  the  video 
from  an  earlier  stage  is  amplified 
by  F,  and  rectified  and  filtered  by 
//„  H,.  and  Cr. 

The  filtered  output  of  />,  controls 
the  current  in  F.,  establishing  a 
voltage  decoupled  by  B,  and  C, 
which  supplies  point  B  through  H,. 
In  this  case  the  effective  load  im- 
[•edatice  at  F,  consists  of  the  paral¬ 
lel  combination  of  B,  and  /v’,.  The 
potentiometer  in  thi?  cathode  of  F, 
acts  as  a  manual  brightness  control. 
A  miniature  dual  triode  serves  for 
I',  and  F,  and  in  combination  with 
the  two  1N58  germanium  diodes  re- 
ipiires  little  extra  space  and  jiower. 

Screen  Burn  Protection 

.A  kine.scope  operating  at  25  kv 
second  anode  voltage  will  burn  al¬ 
most  immediately  upon  a  loss  of  de¬ 
flection.  To  protect  against  such  oc¬ 
currence,  the  circuit  of  Fig.  5  oper¬ 
ates  relays  which  open  the  ground 
leg  of  the  brightness  control  plac¬ 
ing  full  negative  bias  on  the  kine- 
.sco|M‘  grid  in  the  event  of  deflection 
failure.  .A  portion  of  the  voltage  on 
the  secondary  of  the  vertical  output 
transformer  is  coupled  to  a  1N34 
detii'tor  whose  output  controls  the 
grid  of  a  triode.  The  plate  load  of 
the  triode  is  a  relay  whose  contacts 
break  the  ground  side  of  the  bright¬ 
ness  voltage  divider.  A  similar 
arrangement  is  provided  for  hori¬ 
zontal  iletlection. 

The  control  triodes  F,  and  F, 
are  biased  to  cutoff  by  their  respec¬ 
tive  cathcKle  resistors  /v,  and  A’,. 
With  delbvtion  Voltage  present, 
enough  positive  bias  will  be  applied 
to  the  grids  to  operate  the  tubes 
■iiid  relav  s,  thus  com{ileting  the  re¬ 
turn  circuit  for  the  brightness  di¬ 
vider.  Should  any  deflection  compo¬ 
nent  fail,  iiuliiiling  those  in  the 
protwtive  circuit,  the  ground  re¬ 
turn  will  be  lifted  from  the  bright¬ 
ness  ci'ntrol  and  aii|ilied  to  the  in¬ 
dicator  pilot  lamp  The  control 
tritnles  F  and  1%  can  be  in  one  min¬ 
iature  envelope.  If  more  sensitive 
relays  are  available  there  is  no  neeil 
for  d-c  amplification  and  direct 
operation  from  the  diodes  is  pos¬ 
sible. 
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Cinch  CONNECTOR  PLUGS 
FOR  COLOR  TV 

ADAPTERS  &  CONVERTERS  .  .  . 
COMPANION  SOCKETS  &  PLUGS 
SHELL  COVERS  AVAILABLE  FOR  ALL 
Cinch  PLUGS  AND  SOCKETS 


Multiple  plugs  and  sockets  from  two  contacts  to  thirty-five  .  .  . 
in  either  laminated  or  molded  types  . . .  made  for  chassis  mount¬ 
ing  or  cable  application  . . .  Insulation  material  optional;  paper, 
laminate  up  to  and  including  low  loss  molded  mica  powder. 

In  emergencies,  national  or  local,  universal  or  individual,  we 
invite  inquiries. 


1026  South  Homan  Ave.,  Chicago  24,  Illinois 
Subtidiory  of  Unit«d-Carr  Fastener  Corporation,  Cambridge,  Mat*. 


Combining  Sound  Levels 

Siiiiplr  iioiiio^raiii  uitli  tin*  in-tMl  for  lo*:  taldcx.  derilo'l  tal)lr>  or  a  ruU* 

wlifii  <l«‘li*riiiiiiiii^  ihr  total  a<'oii*«tiral  power  reMiltin^  from  tin*  roinldnatioii  of  tw<»  or 

more  MMiniU 


Two  OK  Moio.  (.'omilitu* 

to  irivf  a  total  sounti  who.'.*' 
arou!«ti<aI  powor  in  th*-  .niim  of 
thf  jMiwor  involved  in  the  indi¬ 
vidual  eoti)|Hinent.n.  Since  .nound 
leveN  are  exprested  in  decilwln, 
the  .•*oun<l  level  of  each  lonijio- 
tn-nt  muni  la*  converted  to  if.n 
«  orrenpondiiof  power  ratio,  added 
to  the  power  ratio  of  the  other 
comiMinent.n.  and  the  total  t)ower 
ratio  r<'<onverted  to  decila-ln  to 
determine  the  total  noiinil  level. 

A  ntraiirhtedKc  inter.ne.linK 
the  outer  ncale,n  of  the  nomogram 
at  po.'nition.n  corre.npondinK  to  the 
individual  .nound  levels  dl>  and 
dl),  ifiternect.n  the  center  scaU'  at 
«ll>t.  vvhich  is  the  total  sound 


By  W.  B.  CONOVER 

'ttrynt-r  antt  /Vot/u#  f 

If 

<< «  'M  I  «i/  h.’ht  tru  *  'ttminiH  v 
/#/,  yfft-HM 


level.  For  exam|ile,  individual 
sound  levels  of  8  and  10  decila'ls 
will  he  founil  to  jrive  a  total  of 
12.1  decilwls. 

Any  two  vsiual  sound  levels 
comhine  to  prialuce  a  sound 
vvhich  is  ;{  decibels  higher  than 
either  of  them  separately.  Thus 
7.5  dh  and  7.5  ilh  comhine  to 
yielil  10.5  dh;  0  dh  and  0  dh 
K'ive  5  dh. 

It  is  necessary  to  choose  a  con¬ 


venient  reference  level  such  that 
the  initividual  comi>onents  are 
within  10  dh  of  it.  Thus,  for  the 
total  (tf  02  (11)  and  07  dh,  a  refer¬ 
ence  level  of  (iO  dh  is  chosen, 
i'ince  the  components  are  2  and  7 
dh  above  this  reference,  the  re¬ 
sultant  8.2  dh  yiveti  by  the  nom- 
ojrram  is  added  to  the  reference, 
Kivirijr  a  total  of  68.2  dh. 

When  a  difference  of  more 
than  10  dh  exists  between  two 
sound  levels,  the  contribution  of 
the  smaller  nuvy  he  netrlected. 

Other  Uses 

One  component  of  noise  can  he 
found  when  the  other  component 
ami  the  total  noise  are  known. 
This  is  useful  in  correcting 
sound-h'vel  meter  readinirs  for 
ambient  noise.  For  example,  a 
sound-level  meter  shows  6-1.5  dh 
in  the  nei^hhorhocsl  of  a  certain 
machine  when  it  is  operatinjf. 
and  an  ambient  noi.se  reading  of 
60  dh  when  the  machine  is  turned 
off.  What  is  the  noise  level  at 
the  same  IcKuition  due  to  the  ma¬ 
chine  alone?  ChoosiiiK  60  dli  as 
the  reference  level,  ii  straitrlit- 
edjre  is  aliKned  with  0  dh  i  tin-60  i 
on  the  dhi  .scale,  and  1.5  dh 
I  64.5-60)  on  thedhr  scale,  v'ivin^r 
a  reading  of  2.6  dh  on  the  dh 
scale.  Adding  this  to  the  nffer- 
ence  level  of  60  dh  results  in  a 
noi.se  level  of  62.6  dh  for  tin*  ma¬ 
chine  alone. 

When  more  than  two  sound 
levels  are  to  ta>  combined,  the  to¬ 
tal  of  two  components  is  deter¬ 
mined  and  combined  with  a  third 
com|ionent.  th<*  lU'w  total  com¬ 
bined  with  a  fourth  component, 
and  so  on.  This  same  pris-ess 
may  he  employed  to  determine, 
in  decibels,  the  rms  value  of  a 
comiilex  voltaye  or  current  wave 
when  its  harmonics  are  ex¬ 
pressed  in  ilecihels. 
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I  Mil’  .Mill  I'liiii  -ilM-rs.  uliili-  liaxin^ 
ili’'ir.ilili’  (irii|iiTlir'  fur  iiiaiiv  appli- 
l  almii'.  ilii  iml  prii\iilf  llir  pliv-iral 
piiipiTlii’'  rrijiiirnl  fur  !>iim«-  appli- 
l  aliiiii'.  I II  I'lni’r  tlif'i-  applirutiiiii>. 
M.illiirx  li.i'  ■ll•M•lllpl•^l  a  'I'rif!'  of 
Mlvrr  lia-r  alliiV'.  I  Iitm’  allii\:«  lia\i* 
Mil’ll  Miipriivril  rliarai’lt'ri'lir-  ai 
flii-ali-r  ri-'i'lani’f  In  wrar.  lr>>  stii’k- 
iiiy  nr  iiii’lal  Iraii'li’r,  ami  prcalcr 
liarilni’".  Mallnr\  i«.  fiillv  ipialifmil 
In  ri-rninnirml  llii-  lif'l  I’niiiai’l  iiialr- 
rial  Inr  \niir  ili’-itin.  Write  Imlav. 


Nt‘o<lu‘ss  Coiitacl  Costs 
Sa  ved  By 

Mallory  Know-Hotv ! 

IrTi|Mirtaiit  cmitart  ne-t  rf(linti(>ii>  U'uall\  re-ult  when 
•Mallitry  is  pennittni  to  analx/e  a|t[ilirations  ami  ap|ily 
skilleil  attention  to  seemingly  minor  iletail". 

In  one  partieiilar  ea'e.  a  rnaniiraetiirer  of  automotive 
voltafte  regulators  rei|ue>.|eil  tliat  Mallory  'tmlv  lii^  eontaet 
eo't  ami  |ierlorinam'e.  I  lii'  '•Imly  li\  Mallorv  ili'i  loseil  that 
the  amount  ot  prei  ioiix  metal  in  the  eontaet  eouhl  he 
reilueed  eoii'-iilerahl V  .  .  .  without  inaterialU  ehaniiinc  elee. 
trieal  eharaeteri^ties.  I  hi^  reiluetion  in  silver  eontent  meant 
a  savinjj  to  the  eustomer  of  more  than  S.’f.’rOO  per  year! 

Thiit's  lalite  ftt-Yotul  e.xprrtiitinns! 

Mallorv  eontaet  know-how  is  at  vounlisposal.  W  hat  Mallory 
has  done  for  others  ean  Iw  done  for  you! 

In  tnmida.  and  Jtihnaim  A  \taU»r\,  /jrf., 

tIO  InduMr*  V.,  T>tf»n$t»  I 
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Sim*  uikI  Squar**-^  uvr  f >«‘n«‘rulor  Ainplifier 


HahKI)  I'Pon  a  half-lattice  R-C  type 
all-paAH  filter'''  a  wiile-ranije  sine- 
wave  K‘?nerator  has  been  tlesigned 
and  constructed  which,  in  conjunc¬ 
tion  with  a  reKencrative  coupled 
cathode  clip|M>r  amplifier*,  delivers 
both  a  sine  and  a  sijuare  wave  of 
alxiut  2H-voIt  jx'ak-to-peak  ampli¬ 
tude  from  about  three  cps  to  one 
hundred  six  kc. 

The  circuit  is  essentially  that  of 
Villard'  but  nnKlified  to  include 
more  dirt*ct  couplinjr  for  better 
low-friMjuency  characteristics  and 
cathode-follower  staijes  for  im¬ 
proved  isolation  and  low-im|>edance 
sources  necessary  for  extendinir  the 
hiirh-fre^piency  ranife. 

Six  controls  are  used.  Switch  1 
establishes  the  frequency  ranjre  and 
iratiKed  rheostats  li,  and  R,  irive  a 
fine  control  of  friHjuency  (a  shaft 
rotation  of  ISO  dejirees  proviilinif  a 


Typical  calibration  curr*  lor  qonorator 
anipllllor  shown  In  circuit  dlaqrom 


20  to  1  fre<iuency  chanire).  Poten¬ 
tiometer  /v.  controls  the  amount  of 
feedback  and  the  amplitude  of  the 
vrenerated  sine  wave.  When  this 
control  is  set  so  that  just  insuf¬ 
ficient  feedltack  is  available  to  main¬ 
tain  oscillation,  the  circuit  from  at- 
teriuatcir  R,  to  potentiometer  R,  acts 
as  a  sharp  filter,  passing  the  fre¬ 
quency  at  which  oscillation  would 
(K'cur  were  more  feedl»ack  used. 


Potentiometer  R,  controls  the 
output  amplitude  of  the  sine  wave 
and  p<jtentiometer  R.  similarly  con¬ 
trols  the  .square-wave  output 
amplitude. 
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fier.  Ei-Ki-reoNK-s,  p  77,  Jul.  ISI'J. 

(4>  I,  A  liolilmli.ii  anil  H.  I.  Kraus*-, 
/•roc.  IKh:  p  1172  .S.p  I'i/s 

.\in|>lifi«‘4l  <!lleill^ 
f<»r  Rrnuilfr* 

By  .^V.nto.mo  Vaccaro 

f  hirf  KnQt»r*r 
WflFH 

f^ortamouth,  ff 

Knginekrs  HANin.lNG  remote  broad- 
ca.st  pickups  on  a  voice  cue  rather 
than  a  time  cue  often  have  diffi¬ 
culty  heaririK'  the  cue  becaus*‘  of  low 
sii/nal  level  and  hiirh  adjacent  crowd 
noise.  The  telephone  companies  re¬ 
strict  the  levels  of  broadcast  pro¬ 
grams  over  wire  line.s  to  avoid  cross¬ 
talk  with  communications  services 
on  adjacent  wires.  In  order  to  save 
expense,  broadcasters  usually  lease 
only  one  pair  of  wires  and  use  the 
circuit  for  two-way  communication 
excejit  durinir  the  time  the  proprram 
is  beinjr  fed  from  the  remote  loca¬ 
tion  to  the  studio. 

The  circuit  modification  shown 
can  be  applied  to  any  standard  re¬ 
mote  amplifier.  .X  switch  allows  the 
engineer  to  feed  the  line  into  the 
ampliiier  input  during  the  period 
he  is  waitinir  for  the  cue.  By  this 
means,  the  wt-ak  signal  on  the  tele¬ 
phone  line  from  the  studio  can  lie 
amplified  to  any  di-sired  level.  .Xs 
soon  as  the  cue  is  received,  the 
switch  is  returned  to  the  normal 
broadcast  position,  and  the  line  is 
then  connected  to  the  out[iut  of  the 
remote  amplifier.  .At  the  studio, 
the  line  is  simultaneously  switched 
to  the  transmitter.  The  enKini'er’s 
monitorinir  headset  is  always  con¬ 
nected  to  the  output  of  the  amplifier 
so  that  he  can  hear  thi'  oiitiroinir 
pro^;ranl. 

Fi/rure  l.A  shows  the  interconnec¬ 
tion  points  X  and  Y  where  the  nor¬ 
mal  wirini'  is  broken  to  insert  the 
'Witch  and  tr.in-iformcr  shown  in 
Fijr.  115.  file  paits  indicated  on  the 


CTrrull  dloqrani  ol  iln*  and  tquar*  wa*«  q«n*ratar  and  t•l•cUv•  amplIlUr  capabl* 
ol  dnllvnonq  up  lo  21  volts  poah  to  poak  from  3  cps  to  106  kc 
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(itiuil  fast  work  can  only  he  done  with  the  bcNt 
materials.  Kester  F’lastic  Rosin-('ore  Stilder  and 
the  more  actise  Kester  "Resin-Five"  (lore  Stilder, 
made  only  from  newly  mined  grade  A  I'in  and 
\’irgin  I.ead,  arc  ftirmulated  especially  for  TV, 
radio,  and  electrical  work.  Kester  Solders  flow 
better  . .  .  hantlle  easier  . . .  faster  to  use.  These  two 
>(dtlers,  which  are  available  in  the  usual  single- 
Cfire  type,  can  now  alst>  be  had  in  a  3-corc  form. 

Free  Technical  Manual  — Send  for  your  copy  of 
".SOI.ITFR  and  Soldering  Ti-chnique." 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Ave.,  Chicago  39,  III. 
Newark,  N.J. 


•  Brantford,  Canada 
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THk  f  rot  KK 

THK  Kodachromk  pictures  on  the  cover  were  taken  at  the 
lahoriitory  of  the  liazeltine  Electronics  CorjKiration  at  Little 
Neck,  N.  Y.  to  illustrate  the  spectrum-saving  pro|)erty  of  the  mixed- 
’hiiths  system  of  color  television.  The  images  are  unretoucheil,  just 
as  they  appeared  on  a  dichroic-mirror  receiver  (three  picture  tubes 
with  red,  jffeen,  and  blue  imaKes  superimpose<i  t.  The  imajres  are 
.scanned  at  525  lines,  60  fields  per  .st*cond. 

The  imat;e  at  up|H'r  left  <  Ai  was  transmitted  hv  the  simultaneous 
methisl,  usinK  a  separate  4-mc  video  hand  for  each  primary  color, 
or  12  me  in  all.  The  shot  at  upper  rijrnt  tH)  shows  that  substanti¬ 
ally  the  same  result  can  l)e  obtained  by  the  mixed-hi^'hs  methixi. 
usinjf  a  total  bandwidth  of  only  4.2  me. 

The  explanation  of  this  seemiiiKly  im|M)ssible  compression  of 
spectrum  space  is  found  in  the  lower  pictures.  At  left  (Ci,  is  the 
color  component  of  the  imatre,  which  is  limited  to  a  bandwidth  of 
0.1  me  in  each  primary  color  '0.3  me  in  all)  and  hence  contains  no 
fine  detail.  At  rijtht  (D),  is  the  detailed  ‘‘mixed-hiK'hs”  portion  of 
the  imaire,  containinK  fre<iuencies  from  0.1  to  4  me  (3.0  me  band). 
This  imajfe,  which  appears  in  tones  of  jrray,  is  prisluced  by  comhin- 
iiiK  into  a  sinKle  siKnal  the  hitrh-fre<iuency  portions  of  the  primary 
color  signals  before  transmission  in  accordance  with  their  relative 
britfhtnes.ses  in  the  oriKinal  scene.  When  the  imajres  shown  at  ((’) 
and  tl»)  are  combined  electrically,  usin)f  a  bandwidth  of  0.3  •  3.0 
4  2  me,  the  imaRe  shown  at  (H)  results. 

In  the  cover  pictures,  the  "cross-over”  freiiuency— where  color 
terminates  and  mixed  hi^hs  start — is  0.1  me.  Experiments  with 
ditferent  pictorial  subjix-ts,  and  with  cross-over  fre(|uencies  ranRiiiR 
lad  wen  0.1  and  2.0  me,  have  indicated  that  the  optimum  value  for 
broadcastiiiR  in  a  6-mc  channel  is  probably  between  0.5  and  1.5  me. 

The  bandwidth  savinR  resultinR  from  the  use  of  mixed  hi/hs 
can  of  eour.se  be  used  in  a  channel  of  fixetl  width  to  increase  the 
Useful  resolution.  Mixed  hiRhs  are  useful  only  in  <juasi-simidtarie- 
ous  systems  such  as  the  dot-seipiential  and  frequency-interlaced  sys¬ 
tems.  As  a  practical  matter  they  offer  no  ailvantaRe  in  the  line- 
sequential  and  field-8€><iuential  systems. 


riQ.  I  Cttcult  modUlcatUina  lor  a 
•landord  tamoio  amplIOor.  Tho  ■witch 
!■  mhown  In  lh«  normal  or  broadcast 
position 

di.iRi.'im  are  those  actually  used, 
but  similar  equipment  of  other 
lu.in.ifacture  c.in,  of  course,  lie  em- 
ploied.  The  entire  miMlificatioii  re¬ 
quires  a  space  about  H  by  i  in. 

\  l\M 

Hv  I.awki:nck.  (^(Minu 

,  jt  (* 

\n(ntHnl  Hurt  OH  of  StotMinrita 

Oci  xsiiiN.s  somi-times  ari.se  in  re¬ 
search  work  when  small  voltaRes 
must  be  Pleasured  at  some  point 
that  is  isolated,  either  ebvtricallv 
or  |ihysicall>.  from  Rrotind.  The 
circuit  of  I'iR  1  provides  a  full- 
-cale  raiiRe  of  5  millivolts  a-c  rms 
for  this  purpose,  with  about  13  db 
of  iieRative  fiH'dback,  and  has  lK*en 
built  to  (s-cupy  II  space  i  f  6  x  6  x  1 
inchi's,  incliidiiiR  batteries.  The  in¬ 
strument  wai  liiiilt  to  measure  volt- 
aRes  III  the  15  to  pl-cich'  rallRe, 
tint  Is  mciirate  within  a  few  jier- 
ceiit  nil  to  alMiiit  2o  kiliH’Vcles. 

Low  battery  drain  and  space  con¬ 
siderations  dll  tated  the  use  of  low 
I!  voltaRe,  a  r.ither  sruisitice  ds' 
indicatiiiR  instrument,  and  an  .\ 
batterv  common  to  all  staRes.  To 
realize  the  U-nefits  of  feinlliack 
while  employ iiiR  a  common  filament 
tmtterv,  the  feedback  connection  is 
made  to  the  screen  Rrid  of  the  first 
staye.  Tliere  are  two  disadvantaRes 
to  this  arraiiRement.  the  ininif  ca- 
I'acitaiice  is  rather  hiRh  and  the 
si’iisitivity  is  not  entirely  inde|suid- 
enf  of  tiitie  chuTiRes  m  the  first 
staRe  Iwcaiise  the  Rrid-to-screen 
path  of  this  staRe  is  oiitsi,le  the 
feedback  bsqi.  In  Rciieral.  how¬ 
ever.  the  linearity  and  «tabilit\  if 


this  circuit  closely  ap|iroach  that 
of  comparable  commercial  instni- 
menfs,  and  the  size  and  battery 
drain  are  much  smaller. 

The  Haniels  device  of  current 
amplification  and  ciirii-nt  feedbaik' 
is  emoloved.  with  the  last  stave 


desiRiied  to  Rive  the  maximum 
t  ran.sconductance  commensurate 
with  a  reasonable  value  of  d-c  iilate 
current,  to  keep  the  meter  move¬ 
ment  from  IsdiiR  treated  tisi 
roiiRhly  by  overload  voltaRes.  Sen- 


(Continued  on  p  162) 


FIG  1  Vacuum  rub*  *oltm*t*r  lor  a  c.  uainq  only  on*  67  volt  B  battory  ond  one 
1.5  Toll  A  bottery 
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TINY  •  DEPENDABLE  •  SPACE-SAVING 


ACTUAl  SIZE 


THEt/^E/^COMPLETE 
DISC  CERAMIC  LINE 

Spraguc-Hcrlcc  Ccra-mitc  Capacitors  arc  a  "must”  tor  modern 
television  circuits. 

Now  available  in  NPO  and  N'^50  temperature-compensating 
bodies  and  in  two  different  high-K  bodies,  Cera-mites  meet 
most  application  needs  in  the  10  mmf  to  15,000  mmf  capaci¬ 
tance  range. 

These  miniature  capacitors  offer  set  designers  maximum  space 
economy,  ease  of  mounting,  and  improved  very-high-freejuency 
performance. 

The  flat  disc  with  uni-directional  lead  construction  has  min¬ 
imum  self-inductance  and  a  higher  self-resonant  frequency  than 
a  tubular  design;  hence  improved  v-f  bypass  efficiency. 

Sprague-Herlec  Engineering  Bulletin  601 B  gives  the  complete 
list  of  standard  ratings  as  well  as  performance  specifications. 
Write  for  your  copy  today! 


SPRQGUE  ELECTRIC  COdlPRnV 

North  Adomt,  Moisochutotti 
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tnstances  emf'.t  within  the  element 
net  work,  form  the  several  basic 
elements  which  may  be  used  to 
represent  nonlinear  parameters  of 
systems.  An  example  of  a  basic 
element  consisting  of  a  cell  and  a 
re.sistance  in  parallel  is  shown  in 
Fijf.  1  and  is  the  type  used  ex¬ 
tensively  in  the  computer  for 
studies  of  majrnetic  circuits. 

The  resistor  in  parallel  increa.ses 
the  slojH*  of  the  current-voltaKe 
curve,  as  shown  in  the  illustration, 
and  thus  makes  possible  the  match¬ 
ing  of  the  maKnetization  curve  of 
one  cubic  inch  of  mairnetic  material 
with  the  characteristic  curve  of  the 
basic  element. 

t’xcitiitwii 

The  photocells  of  the  basic  ele¬ 
ments  of  the  computer  are  excited 
from  six  .separate  incandescent 
li}fht  sources  with  ten  cells  excited 
from  each  source.  The  excitation 
of  each  cell  is  adjustable  by  means 
of  a  shutter  on  the  opening  throujrh 
which  the  litrht  passes  to  the  cell. 
The  excitation  of  the  ten  cells  in 
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Photoelectric  Analog  Computer . . 

Improved  Microwave  Spectroscope . 

Field-Sequential  Color  Television  Tube . 

Thyratron  Control  Circuits  lor  Over  180  Degree  Phase  Shilt 
Measuring  Coupling  Coefficient  in  Tuned  R-F  Transformers 
British  Speech  Visualiser  . 


l'lH>l4M‘l«*4*|ri«-  .\iiulog  (!oiii|»iil<‘r 


Hy  KIJJO  <’.  Kokmo 

h^ngiturr 

ttlmrm  HanufncturtnQ  t 
Utiirnukt-r, 


Tiik  VACi^i  M  PlloriH  Ki.i.  w  itli  a  proximatcly  25  of  these  cycles  are 
silver-cesium  oxide-iesium  cathisle  re>iuired  before  they  are  suitable 
ha.s  la-en  found  to  have  valuable  ap-  for  use,  and  improvement  pro- 
plication  in  an  electric  analoK  com-  irresses  with  continued  use  of  the 
puter,  wiiich  IS  used  for  .solving'  computer. 

problems  involving  sinjile-valui'd  *>nc  or  more  photocells  in  corn- 
nonlinear  parameters.  Resides  its  tunation  with  one  or  more  resistors 
desiralile  current -voltape  i  haracti-r-  m  serie.s  or  parallel,  and  in  some 
istics,  the  cell  has  othei  verv  im¬ 
portant  features  which  make  the 
computer  relatively  simple  in  de- 
sijfii  and  operation  These  features 
art-  brielly  as  follows: 

(It  A  family  of  curies  is  ol>- 
tained  simply  by  varying'  the 
amount  of  liy'ht  excitation. 

(2)  Cells  to  iepre-<ent  eipial  non¬ 
linear  paranwters  can  Ih‘  con¬ 
veniently  <“xciti-d  from  the  same 
source  of  lijrilt 

(lit  I'articul.ir  curves  of  the 
families  of  curves  of  a  yrouii  of 
cells  excited  from  the  same  source 
can  olitaiiusl  simultaneously  by 
varvinif  the  voltay’e  across  thr 
exi  itiny'  lamji 

III  Since  tile  liy'ht  excitation 
circuit  and  ttie  cell  circuits  of  the 
analoK’  are  <omiilctcl>  isolated, 
there  is  no  |irolilem  of  circulating' 
currents  lhroui,’ti  metallic  comic, 
tions  ladwccii  I'lrciiits. 

It  was  found  that  mo>t  cclU  arc 
iinstatile  and  rispiire  some  liy'ht 
.ly'eitiK’  liefore  they  are  suitable  for 
use  III  thecomiuiter  l!v  sulijectintj 
the  cells  to  cvelic  |H-riods  of  excita¬ 
tion  and  zero  excitation  at  higher 
vollayes.  with  current  outputs  of 
relatively  hiy'h  values  during'  the 
excitation  iH-riisl.  they  can  1k‘  made 
to  approach  stable  conditions.  Ap- 


On«  oi  th«  pholocvll  unlit  conloint  a  tlnqlt  lamp  tor  •xcitatlon  and  ttn  radially 
potllioavd  pholoctllt  wilh  ttpaiatt  aptrlurtt  and  oulputi.  Cylindrical  liqht  thitld 
(tbown  in  ctnltr  ol  rtmoTtd  covtr)  lilt  ovtr  bulb  (in  ctnttr  oi  pbototubo  clualtr) 
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BOONTON  RADIO 

SOOUTOH  N  J-  U  S  A  V 


EXAMINE  THESE 


WHICH  SIMPLIFY 
ACCURATE  MEASUREMENTS 


OSCILLATOR  FREQUENCY  DIAL. 


Thit  lor9«  4^**  •M**  4iol  lt«« 
•igM  ov»H«99lfi9  fr«9w«ncy  rang**, 
•ocli  collhfot»4  diracf^  In  kllacyclnt 
or  mogocyclot.  wifk  tcolot  convon- 
lonHy  4i¥i4o4  for  moKlmum  roo4> 
obilify-  A  vomior  4lol  4rlvo  onoblo« 
Ano  toftingt  to  bo  fno4o  with  o««o. 
AM  froguoncy  rongot  oro  occorolo  fo 
wlHiln  A  1%  OHCogf  Hio  50-73  mogo- 
cyclo  rongo  wbicb  It  occorofo  lo 
*3%.  Tho  cloorly  morkod  rongo 
cbongo  twitcb  locofod  4lro<t(y  bo- 
nootb  fbo  frogvoncy  4iol  foclMfotot 
rogid  ond  potlfivo  tolocMon  of  tbo 
dotirod  froguoncy  bond. 


Q.TUNING  CAPACITANCE  DIALS. 


Radio  frequency  circuit  design  often  requires  the  occu- 
rote  measurement  of  Q,  inductance  and  capacitance 
values.  For  this  opplication  the  Type  160-A  Q-Meter  hos 
become  the  uncompromising  choice  of  radio  and  elec¬ 
tronics  engineers  in  this  country  and  abroad. 

Each  component  part  and  assembly  used  in  the  manu¬ 
facture  of  this  instrument  is  designed  with  the  utmost  core 
and  exactness.  Circuit  tolerances  are  held  to  values 
attainable  only  in  custom  built  instruments. 

With  the  160-A  Q-Meter,  as  with  other  Boonton  Radio 
Corporation  instruments,  the  keynote  in  design  is  to 
embody  accurate  direct  reading  features  which  save 
time  and  simplify  operation. 

SMCIFICATIONS 

0«ctMotor  frogvoocy  Rang*-  50  kc.  fo  75  me.  in  I  rongot. 

OtcHlofof  Frogwoncy  Accwrocy:  ^  1  SO  kc.~50  me. 

^  3%.  50  me.— 75  me 

O  Mooturomont  Rongo-  DirocMy  cotibrofod  in  Q,  30-350.  “Mwl- 
llgly->Q— ’By*'  Motor  eolibrotod  of  intorvoU  from  h1  fo  s3.  ond  oUo 
of  ■3.5,  oafonding  Q  rongo  fo  635 

O  Mootupomonf  Aecuroey:  Apgroiimofoly  5%  for  diroef  rooding 
mooswromonf,  for  frogoonciot  up  to  30  me  Aecuroey  loot  of  kighor 


1>C  diol  torvoo  twofold  purpoto 
of  (I)  eonvonlontfy  ond  occ«^ 
fotoly  Indicoting  tuning  copocl- 
tonco  droctfy  In  MMF,  and  (3) 
providing  on  o#oefivo  inductonco 
•colo  wMcb  olto  boeomot  diroef 
rooding  of  corfoln  doRnod  fro- 
guonciot  obown  on  froguoncy 
roforonco  plofo.  Incromonfol  co- 
pocifonco  diol  of  Hglil  eolibrotod 
from  ^3  MMF  fbrougb  loro  fo 
—  3MMF,occurofofo  oQ.I  MMF. 


Q-VOLTMETER  AND  MULTIPLIER  METER 


For  fbo  indicotion  of  Q  voluoo  fbo  16<KA 
O-Mofor  omployt  o  Wotfon  Modol  643  Motor 
eolibrotod  droeffy  In  formt  of  O  ovor  fbo  rongo 
from  3<^350.  Tbo  dumping  of  fbo  motor 
movomonf  It  idool  for  fbo  ropid  doformino- 
flon  of  oiocf  rotononco  wifbowt  tiuggitbnott 
or  ovortboof.  Tbo  lonco  typo  polnfor  onoblot 
O  roodingt  fo  bo  obfoinod  fo  tbo  noorotf 
unH.  locofod  dboctly  bonootb  fbo  O  voH- 
motor  It  fbo  "MuHIply-O-By'*  motor  wbicb 
providot  Q  mulHpllor  foefort  of  XI  fo  XI. 5 
in  0.1  tfopt,  X3,  ond  X3.S  fboroby  oafonding 
fbo  utofwl  rongo  of  Q  indicotion  to  635.  Tbit 
motor  it  corofully  mofehod  fo  o  porticulor 
fbormoeouplo  olomonf  for  moaimum 
oecurocy. 


Copocifonco  Colibrofion  Rongo  Mom  copocifor  toefion  30-450  mmf. 
oecurocy  1  %  or  1  mmf  wbichovor  it  grootor.  Vomior  copocifor 
toefion  ^3  mmf,  loro,  — 3  mmf,  eolibrotod  in  0  I  mmf  tfopt.  Ac> 
curocy  **^0.1  mmf. 

Catalog  containing  further  tnfotmafioft  ovoitobie  upon  roquoif 
(In  Canada,  direct  inqwiriei  to  RCA  VKtor  Co  ,  ltd  ,  Montreal  ) 


DfSIONfRS  AND  MANUFACTURERS  OF  THE  O  METER  •  QX  CHECKER 
FREQUENCY  MODULATED  SIONAL  GENERATOR  -  BEAT  FREQUENCY 
GENERATOR  AND  OTHER  DIRECT  READING  INSTRUMENTS 
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FIG.  I  Basic  •l•al•al  r«<|uir*d  lor  maq 
nottc  MMurotion  tludlo* 


••Jii'h  KCiiup,  which  may  rcpre-scnt 
•Hlual  iiaramctcrx  of  a  ny»tcm,  can 
la-  varu'd  i«imtiltMiHMiii<«|y  by  chan^- 
injf  the  Voltaire  ai’rima  the  exciting 
lamp.  A  master  control  in  iinerl  for 
chantrintr  the  voltage  acrosa  all  the 
••xcitinjf  lamps  and  thereby  can  lie 
UHcil  to  adjust  the  excitation  of  all 
till  of  the  cells  simultaneously. 

The  photojrraiih  shows  the  cover 
r«‘moved  from  one  of  the  units  con- 
tainintf  «  tfroup  of  ten  cell.s  excited 
from  a  single  incandescent  lamp. 
The  cylinder  of  canvas  Kukelite 
mati'rial,  which  is  mounted  on  the 
inside  of  fh«‘  cover,  fits  over  the  e\- 
citinjf  lamp  when  the  cover  is  in 
place.  A  .screw  shutter  adjustable:* 
from  the  front  of  the  cover  passes 
in  front  of  each  of  the  ten  o|K*ninjfs 
in  the  cylinder  to  adjust  for  initial 
ddferences  in  the  characteristics  of 
the  cells.  Illack  plastic  pSirtitions 
separate  the  cells  when  the  cover  is 
III  place  and  prevent  the  litfht  in¬ 
tended  for  one  ceil  from  infiuencinjr 
the  excitation  of  other  cells. 

•Means  are  provided  for  cisilinj: 
the  excitinir  lamp  by  a  blower  which 
forces  air  around  the  lamp  from  the 
back  and  exhausts  it  throiitfh  an 
ois'iiinjr  in  the  cover. 

The  currents  in  the  analoj;  cir¬ 
cuit  are  unidirivtional  and  are  not 
amplified  The  values  of  current  in 
different  parts  of  the  network  sys¬ 
tem  may  cover  a  raiure  from  zero  to 
approximately  12o  microam(H‘res. 
However,  the  current  throujjh  in¬ 
dividual  cidls  seldom  exc*>eds 
microam|K're.s 

There  are  se|>arate  sources  of 
unidinvtional  emf’s  available  in  the 
computer  which  may  Ik*  connected 
anywhere  within  the  analojr  circuit. 
These  emfs  are  supplied  by  half¬ 
wave  rectifiers  ami  may  U*  varied 
from  r.ero  to  as  hijth  as  2,000  volts 

l2o 


in  some  cases.  As  many  as  ten 
i.sfdated  voltajrea  can  be  varied 
simultaneously. 

A  transformer  of  special  desiirn 
is  used  as  a  means  of  varying  a 
Kroup  of  isolated  emf’a  simul- 
taneijusly.  The  half-wave  rectifiers 
of  a  irroup  of  emf  sources  are  sup- 
jilied  by  separate  windinK>s  on  the 
center  lejr  of  a  three-lejfK*^  core 
transformer.  The  sintrle  primary 
windiiiK.  also  on  the  center  let?,  is 
conne<  ted  to  a  source  of  alternating 
current  supply  throuKh  a  continu¬ 
ously  variable  transformer,  which 
is  used  to  vary  all  of  the  ten  uni- 
direv’tional  emf’s  simultaneously. 

A  second  Kfoup  of  separate  wind¬ 
ings  on  an  outer  lej?  of  the  trans¬ 
former  supplies  current  to  the 
heater  filaments  of  the  rectifiers. 


.MICKOWAVK  .SHKCTROSCIIPY  is  l>as«*(l 
on  sharp-line  resonant  absorptions 
that  various  jja.ses  exhibit  through¬ 
out  the  microwave  region.  The 
simplest  form  of  microwave  sih-c- 
trosco|ie  consists  of  a  source  of 
microwave  energy,  a  section  of 
wavejfuide  in  which  the  jras  under 
study  is  placed,  and  a  crystal 
defector.  Constituents  of  the  jras 
are  identified  by  measurinir  fre- 
ipiencies  of  absorptions. 

This  system,  while  useful  in  some 
applications,  leaves  much  to  be  de¬ 
sired  in  terms  of  sensitivity. 

The  Stark  modulation  system 
provides  increased  sensitivity  in 


The  siiiRle  primary  windinjf  is  con¬ 
nected  directly  to  the  alternatinit 
current  source. 

Since  very  small  currents  flow 
through  the  circuits  with  relatively 
hiRh  voltajfes  impres.sed,  special 
precautions  were  exercised  in  the 
construction  of  the  instrument 
panels  and  the  building  of  the  con¬ 
trol  apparatus  in  order  to  avoid  diffi¬ 
culties  from  leakage  currents.  The 
problem  was  alleviated  to  a  jirreat 
extent  with  the  use  of  some  of  the 
more  recent  plastics.  As  a  special 
precaution  in  iruardinjr  aRainst 
future  leakajre  currents,  the  com¬ 
puter  apparatus  was  completely  en- 
clo.sed  and  air  conditioned.  With 
these  precautions  exercised  there 
have  been  no  leakage  diflUiilties 
experienced. 


the  detectiim  and  measurement  of 
absoriitions.  The  Stark  system 
makes  use  of  the  fact  that  these 
absorption  lines  split  up  or  chanjre 
fre(|uency  when  a  d-c  electric  field 
is  apjilied  to  the  ab.sorbiiiK’  jras. 
(’hanjfes  in  out|>ut  power  (ab.sorp- 
tionsi  as  low  as  one  part  in  Ift*  per 
centimeter  of  absorption  path  are 
possible. 

In  practice,  a  low-freipiency  os¬ 
cillating'  d-c  field  is  applied  to  an 
insulated  metallic  septum  which  ex¬ 
tends  the  full  lenjrth  of  the  wave- 
truide  absorption  cell.  .\n  amplifier 
tuned  to  the  Stark  modulation  fre- 

(Coithnued  on  p  214) 
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FIG.  t  Block  dloqram  ol  components  ot  tS  kc  Stark  modulatod  microwoTo  spec 
troscope 
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'Kodopok* 


GANG-WAY  for  smooth,  fast  insulation 

with  QMl&piilk 

...choice  of  leading 

electrical  manufacturers 


Gong  loyer  intulotion  of  tronsformef  coil*  with  .OOS^nch  Kedo^h  I  Sheet,  le^edeeed 
frem  photegroeht  mode  in  plont  ef  Stondord  Trontferifier  Cempeny.  Chicoge.  IIHnelt, 
through  the  ce-operotien  of  the  Intwlehen  Monufoctwrert  Cerperetien. 


Feeding  In  .005-Inch  Kodopok  I  Sheet  for  cglt- 
loyer  Intwiotlen. 


UNiroiM  COVUlMOi  tVrausf  it  has  (‘xcrilriit  slrcii^lh.  sirrirh,  ami  loughiiOKs 
I'harartiTistirs,  Kiniapak  Shrft  is  particularly  suitahlc  for  use  on  liif;h-s|)«r<i 
coil  Hiiiiiing  machines.  It  hamiles  hcII  at  high  s|M-eiis  ami  it  may  Im-  Ilexei]  «>r 
iM-nt  Miihout  danger  of  hreaking. 

UNiroiM  MiOTiCTiONi  KtMlapuk  Sheet  gives  a  sU|N'rior  Mimling  surface  plus 
high  dielectric  |irotertion  Mith  a  minimum  of  hulk.  Another  advantage'; 
lac<|uer  and  solvents  may  Ik'  ustsi  to  form  a  continuous  itaterproof  seal. 

OiNUAi  iNroiMATiONi  Kisiapak  Sheet  is  availahle  in  vari¬ 
ous  forms,  im  luding  KiNlapak  I  .^heet,  cellulose  acetate, 
gauges  up  to  Kisiapak  II  Sheet,  cellulosi-  acetate 

,  hutyrate,  gauges  up  to  0.01)2'.  For  electrical  applications 

v.here  toughness  and  louer  moisture  alisorption  are 
nspiirerl.  Ktslapak  II  isheet  is  prelerreil,  lieiause  of  its 
^  ^  physical  toughm-ss  ami  high  ilielectric  strength. 


I'or  fiirlhi'r  infornuttimi,  imiudinp,  olhtr 
applications,  uritr  for  friv  copy  of  the  folder, 
"  KodaiHik  Sheet  for  hdtxtrical  L  scs.” 


C.IMais  PraaiKti  DIvItton,  lASTMAN  KODAK  COMKANT.  B*<haitar  4,  N.  T. 


Sot.!  04«.t: 

N«w  York,  Chicago. 

Onirkt  Sofpt  ffpproftopfonvpt: 
Clovolond,  OoNot, 
Fhiladolphia, 

Frovidoncp. 


Focidc  Cootl  OrdrAufor; 

WiHon  A  Goo.  Moyor  A  Co..  Son  Froncisco, 
lot  Angoiot,  Fordond,  SpoHIo. 

CmmmSmm  Ohtrhvtoe: 

Foppf  Solot,  limitpd, 

Toronto,  AAonfrpol. 


Intorling  tompip  proporotory  to  voKogp 
bfpokdown  tpti  on  Kodopok  I  Shoot. 


. . .  for  efheient 
insulation 
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Variety  of  New  and  Improved  Test  Equipment  Con  Aid  Manufac¬ 
turer  and  Serviceman  .  .  .  Multipurpose  Tubes  and  Components 
Are  Offered  .  .  .  Twenty-five  Literature  Items  Are  Reviewed 


Iron  powor  Ivvfl  uses  a  tem- 

IM-ratiirv  limited  diode  and  feedback 
loop.  In  the  mea-iiirement  of  er¬ 
ratic  or  nonsinusoidal  wave  form-i, 
it  yields  a  true  power  readinK  on  a 
linear  scale.  Full-scale  measure- 
ment.s  of  1  mw,  10  mw,  100  mw, 
1  watt  and  10  watts  into  600  ohm-< 
are  provided.  Accurately  corre- 
.xpondinjr  rms  vollajre  scale.s  are  al.so 
calibrated,  and  the  instrument  is 
within  approximately  :ir2  percent 
f-iim  'lO  cp.s  to  10  me. 


Improved  Phototube 

Radio  Corp.  of  AUFKirA,  ('amden. 
.N.  J.,  has  annonnetd  an  improved 
riHll)  head-on  multiplier  phototula*. 
SiK'ctral  resjMinse  covers  the  ranye 
from  alxnit  li.Ooo  to  0,100  ang¬ 
stroms.  Expressly  designed  for 
scintillation-counter  work,  the  fiilx* 
utilizes  a  head-on  construction  with 
a  photocatho<le  mea.surinjr  11  in. 
in  diameter  on  the  inner  ylass  sur¬ 
face  of  the  face  end  of  the  bulb. 
liavinR  a  resolvinn  time  of  only  a 
small  fraction  of  a  second,  the  r>Hi;t 
is  capable  of  countiny  radioactive 
particles  arriviny  less  than  one  100- 
millionth  of  a  sec-ond  H|iart. 


Traveling- W  ave 
INtwer  Amplifier 

FFDERAL  TEl.E;<OMMl'NirATION 
Laboratories,  Inc.,  500  Washiny- 
ton  Ave.,  Nutley  10,  N.  J.,  has  an¬ 
nounced  a  new  traveliny-wave 
power  amplifier  (model  5929 1  of 
the  helix  type,  in  the  4,000-f (>-5,000- 
mc  frequency  ranye.  Constructed 
with  particular  attention  to  inter- 
chanyeability,  the  tulie  will  deliver 
a  power  output  in  excess  of  10  w 
with  a  power  yain  of  20  db.  The 
r-f  terminals  are  arranyed  for 
waveyuide  circuit  and  the  tube 
operates  with  an  external  electro- 
mayni'tic  fit'ld. 


Power  Level  Meter 

Kf,EP  KBMARrit,  l.ST.,  1045  I'otomac 
St.,  Washington  7,  P.  C.  The  I'io- 


rV  Marker  fieiieralor 

.'>YI.VAMA  Ki  ECTRIC  I’KODI'CTS  I  SC., 
1740  Hroadwai.  New  York  I'.l,  .N’.  V. 
Ty|H*  501  television  niarker  yen- 
erator  provides  a  means  of  ac¬ 
curately  markiny  fretjuencies  on 
the  (H’illo.scope  trace  of  response 
curves  while  testiny  a  tv  receiver 
duriny  manufacture  or  serviciny. 
The  tuned  oscillator  in  the  unit 
provides  f reiprencies  ranyiny  from 
15  to  240  nil'  in  four  bands:  15  to 
:io  nic,  :10  to  OO  me.  60  to  120  me  and 
120  to  240  nic.  With  an  appropriate 
crystal  inserted  in  the  panel  socket 
the  oscillator  will  operate  at  any 
freipiency  U-tween  2  and  20  me.  and 
will  provide  useful  harmonic  out¬ 
put  up  to  the  sixth  for  all-band 
lalibration.  .-\  4.5-mc  crystal  for 
use  in  servicing  receivers  with  in¬ 
tercarrier  sound  circuits  is  avail- 
.ible  on  special  reipiest. 


Kemol«‘  (!«»iilr«tl  of 
!Mii'rowav«‘  Aiil«‘iiiia>> 

Kxdio  CorI'  ok  .-Xmerica,  Camden, 
N.  .1.  .-\  rotatatile  fndd  mount  and  a 
remote  control  unit  make  up  a  new 
s.v -item  for  remote  positioniny  of 
microwave  parabolic  antennas  in 
the  lield  .it  distailies  Up  to  1.500 


I  , 


li  ^tMURtS 


GERMANIUM  CRYSTAL  DIODES 


Superior  humidity  charac- 
teristics 

No  wax  or  Rllor  to  afFoct  oporation  ovon  up  to 


Improved  Rosistanco>Tomporaturo  charactoristics 
Small  tizo  —  9/64*  diametor,  25/64*  longth 
Distinctivo  color  coding 

Smallor,  more  flexibU  loads  for  oasior  wiring 
Complotoly  insulated  body  for  compact  assembly 


Th«  following  typo*  oro  ovoiloblo  in  prodiKtion  qwantlHos  at 
Nowton  and  Chicago,  and  in  •mallor  qwantitio*  at  owr  310 
Spocial  Tuho  Oittribwtor*. 


CK70S  CK70*  CK707  CK70(  CK7IO  1N«6t 

Oanaral  Vida*  SO  V.  dc  100  V.  dc  UHP  Oanaral 
D«t«<tor  t«tfer«r  t«it«r«r  Mla«r 


MAXIMUM  lATINOS  (at  3S^C.) 
OC  Invars*  VoHog*  Ivohsl 
Avarogt  Roctified  Currant  (mo  ) 
Pock  Ractifiad  Currant  (mo  ) 

Surga  Currant  (for  1  sac.)  (mo  ) 
Ambiant  Tamparotura  for  oN  typas 


CHAtACTIRISTICS  (at  SS'^C.) 

Mox.  Invarsa  Currant  ot  —  2  volts  (mo  ) 

Max.  Invarsa  Currant  at  —  5  voHs  (mo  ) 

Mox.  Invarsa  Currant  ot  —  10  volts  (mo  ) 
Mox.  Invarsa  Currant  ot  —50  volts  (mo  ) 
Mox.  Invarsa  Currant  ot  —  100  volts  (mo  ) 
Min.  Forward  Currant  ot  ■»- 1  volt  (mo  ) 

Min.  DC  Ravarsa  Voltoga  for  2aro  Dynomtc 
RasistorKa  (voltsi 
Shunt  Copocitorsca  (uuf) 

Ractifkotion  Eff<iancy  ot  54  m<  (oppros  %l 
flactificotion  tfficiancy  ot  100  me  (%) 
OKiHotor  injaction  currant  (mo  ) 


*Convarsr>n  loss  at  500  me  and  no<sa  factor  comporobla 
tlN66,  1N67  and  1N68  must  oho  pots  humidity  lasts. 


Othar  typat  ora  ovoilobla  for  tpaclol  oppUcotlont, 


f****!  Thr  ilfKi/n  Ilf  the  field  mount 
provide*  for  Ixith  azimuth  and  tilt 
iMinitioiiinjf  of  the  paralaila.  The 
parulMila  i*  driven  with  I  6-hp 
motorn  eai  h  iirovidinit  a  toniue  of 
10..VKI  in.  Ih  at  I  rpm.  The  reflector 
may  lie  rotated  370  dejrree*  in 
azimuth  or  tilled  15  deyrreeii  up  and 
.HO  detrreeit  down.  .Mairnetic  hraken 
on  each  of  the  poaitionintr  motor.i 
aid  in  iMiiitioniiiK’  the  paralHilu  to 
within  •  10  min  of  an  arc  Power 
reipiired  for  operation  i.*  II.'i  v.  tio 
cpa.  aiiiirle  phaic,  <i  X  amp"res. 


Sigiiul  Spliilrr 


moat  adver.se  conditionH.  All  parts 
and  component.*  have  lieen  selected 
in  order  that  the  oscillojfraph  will 
withstand  and  record  faithfully 
durin^r  accelerations  up  to  20  t;'s. 
The  unit  IS  esjiei  ially  desirable  for 
use  in  instrumentation  problems 
where  space  reiiuirement.s  are 
limited  such  as  in  parachute  ejec¬ 
tion  tests  and  tor|M*do  and  missile 
studies  The  magazine  will  accom¬ 
modate  a  .'lO-fiMit  roll  of  pajier  i.r 
film  that  is  Hi  in.  wide.  Any  speed 
from  2  to  12  in.  per  second  may  la* 
selected  by  a  calibrated  dial  con¬ 
trol.  The  unit  oiwrales  on  24  v  dn’ 
and  full  power  current  nspiirement 
is  H  amiieres. 


J  I..  .\.  .M(  I.Aflilll.lN,  1’.  (),  Ito.X 
■5211,  lai  .lollu.  Calif.,  has  announced 
the  new  Series  10  Sijrnal  Splitter, 
a  seles'lalile  siiiKle-sidebailil  con¬ 
verter  for  eliminatinir  adjaciMit- 
channel  and  heferislyne  interfer¬ 
ence.  Kit  her  sideband  can  !»• 
rejected  with  bin’ll  attenuation.  The 
e<|nipment  is  available  in  single, 
dual,  anil  triple  units.  .MihIi-Is  have 
information  kind  widths  of  2<M). 
2..500,  and  ."i.lMIO  cps  within  •  1  db 
and  are  suitable  for  reception  of 
hl(fh-speed  telenra|div.  Voice,  and 
1 1  an.siseanic  broadcast  reception. 
They  can  be  employed  with  stand¬ 
ard  sinyle  or  diversity  commiinica 
tion  receivers. 


I  ruiisiiiilirr  I Vsl 

Kapio  CiiRf.  OK  .Xmkrii’A.  Camden. 
N.  .1.  Tyja*  Itl-ll.-X  transmission 
measuring  set  provides  direct  read¬ 
ings  of  transmitter  system  measure¬ 
ments  w  ith  an  accuracy  conforming 
to  FCC  regulations.  The  new  unit, 
which  is  particularly  u.sefiil  as  a 
rack-mounted  unit  in  the  master 
control  room  or  at  the  transmitter 
of  a  broadcast  station,  eliminates 
lenythv  calculations  and  intricate 
.setups  for  many  transmitter  meas- 

II  lenient  s. 


tier  of  different  grades  of  stripping 
wheels,  practically  all  kinds  of  insu¬ 
lations  can  be  cleanly  removed  with¬ 
out  damage  to  the  wire.  The  model 
shown  will  strip  wires,  yayes  4M 
through  2.">,  including  l.itz  wire  up 
to  .*>0  44.  It  measures  10  in.  wide, 
15  in.  deep,  and  weitrhs  HH  lb  com¬ 
plete  with  motor  and  6-ft  lead.  It 
is  available  for  outriyht  purchase 
or  may  la-  had  on  a  rental-test  basis. 


.\iii|ilitM‘r 

THK  KI.K.I  TKO.MC  WoRK.silOP,  ISf  ., 
H51  llleecker  .''t..  New  York  14. 
N.  X'.  .Model  .\-20-5  amplifier  .sys¬ 
tem  has  four  input  channels  (in¬ 
cluding  an  eipializer-preamplifier 
for  any  of  the  available  magnetic 
phono  cartridges)  with  independ¬ 
ent  level  adjustments.  A  four- 
position  treble  cutoff  filter  reduces 
hij;h-frei|uency  noise  and  distortion. 
The  amplifier’s  IS  db  of  feedback 
affords  excellent  loudsjieaker  damp¬ 
ing  and  lony  tube  life.  Distortion 
at  2o  watts  is  less  than  1  percent, 
h’lill  power  is  delivered  over  the 
entire  audio  ranye. 


\<lAcrs«‘-(  Atiiililioii 

t  K\Tt  Rt  tiKtPHV.'n  vI.  CoRI’..  Tul.sa, 
Okla  The  .Moilel  4o‘.l  oscillograph 
ha.s  Ihm-ii  desiyned  es|ie«ially  for 
lecordiny  phenomena  under  the 


irr  .*s|ri|i|M'r 

Kt’sii  W  iRr  .sTKii'pKR  Division, 
Thk  Krvskr  Co,  Inc.  nu  South 
.State  .S|,,  .Syracu.-e  2.  N.  Y.  .Model 
D\’  wire  stripiH-r  illustrated  uses 
the  principle  of  frictionallv  yener- 
ated  heat  to  melt  enamel  and  For- 
mex-fype  insulations.  Throuyh 
proiwr  selection  from  a  larye  ntim- 


Mixrr  r.rAslal  1V«I  S«‘l 

.MRIIORNK  iN.STKt'MKNT.s  l.ABORA- 
TORY.  Dll'  Old  Country  Koad,  Mine- 

Contifitftd  on  p09c  241) 
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rawer 


for  RP  Heating 


rWf  fOUNTAINHiAD  Of  MODIRN  TUBC  DlVUOPMfNT  IS  KA 


...with  the  economy  of  thorioted-tungsten  filaments 


T’flKSK  SIX  improved  RCA  power 
tubes  are  "musts"  f<*r  desijtners  of 
industrial  electronic  heating  equip¬ 
ment  w  here  design  and  operating  econ¬ 
omies  alike  are  impKirtant  considera 
lions. 

Ranging  in  p<iwer  input  from  I.S 
to  6S0  kw,  these  tvr»es  suctessfully  uti¬ 
lize  thoriaied-tungsien  filaments  w  hit  h 
offer  marked  sav  ings  in  filament  power 
and  the  cost  of  associated  power 
equipment. 


The  Sf»7|  utilizes  an  effective  light¬ 
weight  radiator  while  the  5762  and 
have  radiators  designed  to  permit 
use  of  Ic-ss-expensive  blowers  than 
have  hsen  retjuired  previously  for  simi¬ 
lar  tubes.  The  new  and  revolutionary 
RCA-5S5I  super  ptiwer  beam  triode 
with  internal  water  ctmling.  is  tesic-d 
at  one  million  watts  input,  and  handles 
with  high  efficiency  an  input  of  650 
kilowatts  in  continuous  commercial 


Air  jackeu  for  the  5671  and  5762, 
and  water  jackets  for  the  5770  and 
5771,  are  available  from  RCA. 

RCA  Application  Enginoors  arc 

ready  to  consult  w  ith  you  on  the  appli¬ 
cation  of  these  improved  tubes  and  ac¬ 
cessories  to  your  specific  designs.  For 
complete  technical  information  cover¬ 
ing  the  types  in  which  you  are  inter- 
c'stc’d.  write  RC.A,  ('ommercial  Engi¬ 
neering.  Section  L'i2R,  llarriMin.  N.  J. 


RADIO  CORPORATION  of  AMERICA 


ELECTRON  TORES 


f.  N.  J. 
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Mkkting  at  Ijik*-  Placid.  N.  Y  for 
it*  BHth  Semiannual  (Convention 
October  16-20,  the  Society  of 
•Motion  Picture  and  Televii^ion 
Knirineera  elected  Peter  Mole  of  the 
Mole-Kichardson  (’o.,  llollywoiMl, 
prenident  for  IMl,  Herla-rt  Har¬ 
nett  of  (ieneral  Precision  Lah.s.. 
Pleaaantville,  N.  Y.,  executive  vice- 
preaident  and  John  (I  Krayne  of 
the  VVe.slrex  (Corp..  IIollywiMid, 
editorial  vice-prenident  Other  otti- 
cera  of  the  Society  include  Fred  T 
Rowditch,  enjrineerinjr  vice-presi¬ 
dent,  Ralph  H.  Austrian,  financial 
vice-preaident,  William  ('.  Kun/.- 
mann,  convention  vice-president, 
Frank  ('ahill,  Jr.,  treasurer  and 
Robert  M.  ('orhin,  secretary. 

The  new  laiard  of  governors,  also 
takinir  office  January  1,  includes 
William  H  I.cKlye  of  (TtS.  Oscar 
F.  Neu  of  Neumade  Products  Co., 
F'rank  K.  Tarlson  tif  (IK,  .Malcolm 
(I  Townsley  of  Bell  &  Howell. 


P«t«r  Mol*  (toil),  n*w  pr**ld*Dl  of  Ui* 
SMPTE.  and  rstirlnq  pr**ld*Dt  Eail 
SpooabU 


Thomas  T.  Moulton  of  20th  Cet^tury 
Fox.  .N’orwood  L.  Simmons  of  East¬ 
man  Kodak  and  Lloyd  Thompson  of 
the  Calvin  Co. 

Fellowshii)  awards  were  made  to 
(lerald  L.  Badjfley,  George  L.  Beers, 
Herliert  K.  Brayir,  P'red  W.  Gage, 
Raymond  L  Garman,  Watson 
Jones.  John  P.  Livadary,  William 


B.  Lodge,  Boyce  Nemec,  Charles 
Rosher,  John  H.  Waddell,  Emerson 
Yorke  and  Frederick  J.  Kolb,  Jr. 
Frederick  J.  Kolb  Jr,  received  the 
Journal  Award,  Charles  R.  Fordyce 
the  Samual  L.  Warner  Memorial 
.\ward  and  Vladimir  K.  Zworykin 
the  Progress  Medal  and  a  certificate 
of  honorary  membership.  A  cer- 
ticate  of  honorary  membership  was 
also  awarded  Edward  W.  Kellogg. 

Attendance  at  the  meeting 
totalled  just  under  SOO. 


Priority  Sysloni  .Annouiirrd 

THK  Df.PARTMKNT  of  Defense  Muni¬ 
tions  Board  has  announced  that 
priority  for  defen.se  contracts 
under  N’P.\  Regulation  2  is  being 
handled  as  follows:  Defen.se  orders 
are  identified  as  DO  orders.  This 
rating  is  the  only  one  authorized 
under  the  regulation  and  all  DO 
rated  orders  will  have  e<iual  prefer¬ 
ential  status.  The  identifying 
digits  which  will  be  used  in  assign¬ 
ing  DO  numbers  are:  0.1,  air¬ 
craft:  62,  guided  missiles;  03, 
ships;  04,  tank-automotive;  05, 
weapons;  06,  ammunition;  07,  elec¬ 
tronic  and  communication  equip¬ 
ment;  08,  fuels  and  lubricants;  09, 
clothing  and  equipage;  10,  trans- 
l»ortation  equipment:  11,  building 
supplies  and  equipment  for  over¬ 
seas  (troop)  construction;  21.  mis¬ 
cellaneous;  22,  Department  of  De¬ 
fense  construction  (contract);  98, 
production  equipment  for  certain 
contractors.  .Ml  outstanding  prime 
contracts  now  in  effect  and  all  new 
contracts  will  be  rated  with  the  ex¬ 
ceptions  of  communications  servi¬ 
ces,  mineral  aggregates,  ores  and 
scrap,  and  transportation  services. 

Rated  orders  must  Im>  accepted 
and  filled  regardless  of  existing  con¬ 
tracts  and  orders  except  for  such 
cases  as  when  a  delivery  date  on  a 
rated  order  would  interfere  with  the 
delivery  date  on  a  previous  rated 
order,  or  if  filling  the  order  would 
cause  a  substantial  loss  of  produc¬ 
tion. 

The  Board  suggests  that  present 
prime  contractors  should  check  with 
contracting  offices  to  make  certain 
that  all  their  defense  contracts 
which  are  subject  to  rating  are  cov¬ 
ered.  In  addition,  .sulicontractor.s 
should  begin  immediately  to  iden- 


KMPIKK  STATE  TELEVISION  ANTENNA 


1 1***  el  a  teaiporory  leleTleloii  ontenaa  atop  1h*  Emptr*  Slot*  Bulldlna  bs  Now 
Yofk  City  or*  •hewn  balnq  la«t*B*<l  by  a  •f**pl*|ack  p*rch*d  ot  1.200  loot  obov* 
qreuad.  Th*  nsw  222  loot  tow*r  now  bainq  coaipl*t*<l  will  accommodat*  Tid*o 
traBMBtttot*  lor  II**  N*w  York  t*l**t*ion  ■latloD*!  WCBS  TV,  Columbia  Broadcati 
la«  By*t*m.  toe.;  WABD.  Allan  B.  Du  Mont  Loborotort**.  Inc.;  WTIX.  Th*  Dally 
N*w«;  WNBT.  National  BroadcotUng  Co.j  and  WIZ  TV.  Amorlcon  Broodcoatlng  Co.. 
Inr  Vtolbl*  at  tk*  Uit  la  dt*  noodl*  polntod  Chryalor  Building  and  at  th*  right  It 
th*  now  Onlled  Nation*  Building  near  th*  Ea*t  Rlvor 
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BIRMINGHAM  SOUND  REPRODUCERS  LTD 


CLAREHONT  WORKS.  OLD  HILL,  STAEFS  ENGLAND .  GRAHS  ELECTRONIC.  OLD  HILL.  CRADLET  HEATH 


u  speec/ p^onomotors 

S  3Si  r.p.m. 


•  Speed  change  simple,  foolproof  and  reliable. 

•  No  rubber  belts  to  stretch  or  perish. 

•  Smooth  constant  speed.  ‘Wove*  negligible 
(under  O.?’©) 

•  Incorptirates  the  well-known  B.S.R.  4  pole 
motor. 

•  Heavy  10*  turntable  fitted  on  precision  ground 
taper  steel  spindle. 

•  Turntable  fitted  with  special  removable  rubber 
mat— pioneered  by  us  to  meet  the  exacting 
■’  hygiene  ”  demanded  by  the  L.P.  records. 


Transcription  quality  at  competitive  prices. 


Illustrated  is  the  popular  M(JI4  3  speed  unit.  Other 
3  speed  models  are  available  complete  with  pickup  and 
automatic  stop. 

Advane'ed  design  and  a  modern  well  equipped  factory 
enable  us  to  offer  good  delivery  at  moderate  prices. 


Pr»cit>on  tngirvMftd 
I  wtU  4  po4« 


Thr««  »>«*d  c 
umtl  compi 
pickup  and 


ttt  with 

aijto>ttop  I 


ELECTRONICS  -  OaeMibaf,  I9S0 


MEETINGS 


Jan.  10-12;  Srt’ond  Hiifh  Kr**- 
•jucncy  .Mca«uri‘m<-nt.<<  I'on- 
f*T«>nce,  iiiMmsonMl  by  .A IKK. 
IKK  and  NHS,  Hotel  Statler 
and  Wept,  of  Interior  .Audi¬ 
torium,  Washiturton.  I». 

Ja.n.  22  2t>:  .AIKK  Winter  (ien- 
eral  .Mwtintr  Hotel  .Ntatler, 
New  A'ork,  N.  V. 

.\Iak<  h  r>  i»:  .AST.M  Spririj; 
Meeting  and  t  'onimittee  Wii-k, 
t'ineinnati,  Ohio. 

Mar  111  22  IKK  .Annual  I’on- 


vention,  Hotel  Waldorf  .As- 
tora  and  (irand  Central 
I’ulaee,  New  York  City. 

.M  a^  22  24:  Fifth  National  Con¬ 
vention,  .American  Society  for 
tjuality  Control.  Hotel  Cleve¬ 
land.  Clevelanil.  Ohio. 

.Il  Ni.  IH  22:  .ASTM  .Annual 
.Meetmn,  .Atlantic  City.  N.  J. 

•li  NK  2o  2!»:  .AIKK  Summer 
Oeneral  Mi-etinK.  Koyal  York 
Hotel,  Toronto,  Ontario,  Can¬ 
ada. 


tify  tho»e  of  their  contraeta  which 
are  with  |irime  defeiii*e  |ir<a(u< era. 
who  will  have  authority  to  extend 
the  ratinK  to  them.  The  rating  pro¬ 
cedure  in  no  way  chantte.i  pna-ure- 
meiit  practices  Contracts  will  la- 
let  in  the  same  way  they  have  in  the 
past  and  tho.se  seekintr  contracts 
will  follow  the  same  pna-ediire  they 
have  la-en  follow  intt. 

i'.W  .Vppnivfw 
Oiiiiiiruii^*’  Hviiift 

For  TIIK  FIRST  TIMF  since  the  intro¬ 
duction  of  the  omnirange  techniipie 
a  chain  of  the.se  raiiKes  has  lieeii 
flesiKnated  by  CAA  as  a  controlled 
airway,  over  which  ipialified  pilots 
in  pro|H-rly  ispiipiH-d  planes  may  op¬ 
erate  under  instrument  flight  riib-s 
The  CAA  has  authorizeil  Conti¬ 
nental  Air  Lines  to  o|M-rate  on  this 
basis. 

Kxteiiilinr:  ihroiifh  six  .st.ite-. 
they  connect  such  important  air 
t  rattle  terminals  as  Kan.sas  City, 
lleiiver,  and  .Mbuiiueripie.  .Also 
llliki-d  by  the  new  tv  in-  of  facillly 
all-  Omaha,  Wichita,  Tulsa,  Okla¬ 
homa  Citv,  F.l  Paso,  Fort  Worth 
and  other  cities  en  route. 

The  new  routes  cover  approx- 
im.itelv  l,.'lM0  miles  and  are  formed 


by  the  siirnals  of  41  C,A.A  omni¬ 
ranges.  In  all,  271  omniranKes  have 
been  commissioned  by  C.A.A  in  dif¬ 
ferent  parts  of  the  I'nitisl  States. 

The  omniranye  dilfers  in  two 
major  resias-ts  from  the  conven¬ 
tional  radio  ranyes  which  for  211 
years  have  la-en  the  foundation  of 
our  air  naviyation  system.  It  oper¬ 
ates  in  the  vhf  band,  thus  eliminat- 
iny  most  of  tin-  static  ami  inter¬ 
ference  which  occur  in  low-fre- 
ipiencv  transmission.  In  addition, 
the  omniranye  sends  out  courses  in 
every  direction,  instead  of  just  four. 
(Omniranye  is  a  contraction  of  om¬ 
nidirectional  ranye.  I 

Flyiny  the  omniranye  is  rela¬ 


tively  simple.  Instead  of  listeniny 
continuously  to  dot-dash  siynals  as 
on  the  four-course  ranye,  the  pilot 
simply  tunes  in  the  omniranye  and 
tiles  so  as  to  keep  a  needle  centered 
in  a  cockpit  dial.  Keepiny  that 
needle  centered  automatically  crabs 
the  plane  into  the  wind  just  the 
riyht  amount  to  tly  a  straiyht-line 
course  to  the  omniranye. 

I’ltirnately,  CA.A  plans  to  install 
more  than  4(MI  omniranyes  for  en- 
roiite  tlyiny  of  airways,  blanketiny 
most  of  the  I'nited  States  with 
their  siynals.  They  will  make  pos¬ 
sible  not  only  omniranye  airways  of 
the  type  just  opened,  but  otT-airvvay 
tlyiny  to  hundreds  of  points  not 
now  served  by  air  naviyation  aids. 
Omniranyes  also  are  used  for  low- 
approach  and  let-down  to  airports 
under  instrument  conditions. 


l^iftiial  (itirps 

.A  NKW  TYPt:  military  field  communi¬ 
cations  wire  has  been  used  success¬ 
fully  in  Korea.  I’articularly  suited 
to  airborne  operations,  the  wire  can 
be  laid  at  speeds  up  to  120  mph 
from  jilanes.  The  wire  consists  of 
2  conductors,  each  individually  in¬ 
sulated  and  jacketed  and  twisted  to- 
yether  to  form  a  liyht,  tlexible,  tlat- 
l.v  iny  tw  isted  iiair.  A  thin  coveriny 
of  nylon  provides  a  tiyht  vvater- 
[iroof  container  for  the  striinds. 
Weiyht  is  about  4l>  lb  per  mile  and 
talkiny  ranye  is  approximately  12^ 
miles. 

A  i-ompanion  item  is  an  improved 
dispenser  constructed  of  canvas  and 
tape  which  will  hold  one-half  mile 
of  field  wire.  The  wire  can  be 

(Contiflued  OA  p  274> 


SI  NSIIINK  .MAKKK  IN  AI/IMLN 


PoUpod**  Ainu«#fiipnt  Park.  N.  wot  th«  pcpop  oI  opprotion  of  Dr.  G.  A.  Sykp» 
•unfthinp  makor.  whilp  trying  (o  outdo  Dr.  HowpII  Npw  York  City  t  oiticiol  raLn 
makpr.  Salary  orranqpmpnt  gapp  him  SSOO  ppr  tunny  day  with  a  lorfpiturp  oi 
II  000  pppry  rainy  day.  Hi«  mplhod  it  to  thooi  pipctromaqnptic  wavpt  into  ihp 
cloud*,  with  flip  hopp  of  brpaklng  thpm  up  and  ttoppinq  rain 
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SYLVAN! A  TV  Picture  Tubes  are 
ngfurai-born  leaders  because . . . 
they  come  from  a  leading  family 


Tlii«  uiiMiui*  coMiliinjlHiii  of  rxiicrifiK'r  iidturdlly 
Svivania  for  to|i  |>o<itioii  in  tin"  TV  I’lrtiirr  Tuln?  firlil. 

MaiiilaininR  lhi>  lraili*r>lii|i  ii  a  roiilinuiMR  iiroRraiii  of 
rf'i-arcli  ami  riiRiin-rrinR.  A  SyUatiia  •■iiRim“rr,  for  rxaiii- 
pie.  inxenleil  the  faiiioM«  “Ion  Trap,"  now  ln'rn?<eil  to 
nnnieroiis  other  pii  liire  tulie  niaVerx. 

Sylvania  ai  liiexeinenti  in  (liiore-eent  powiler*.  tiinR- 
Men  wire,  ami  preri<ion  parti  are  «onie  of  the  other  rea- 
inns  whii  h  lie  hehiml  the  ronnitent  rolor,  Rreater  rlar- 


ity,  anil  longer  life  of  all  Sylvania  TV  I’irture  Tuhei. 

Kai-kiiiK  up  rai'h  Sylvania  ailvanre  i»  a  riitnl  lyitrni  of 
ijuality  rontrol  ...  of  rhei  kinit  ami  rerheekiiiR  every  itep 
of  every  proi  en  ...  10  that  TV  let  ownem  everywhere  will 
rontiniie  to  look  to  Sylvania  for  the  fineit  (lerfuriiium'e 
pomhle.  New  hooklet  piivei  information  ronrerninR  the 
roniplete  line  of  Sylvania  I’n  ture  Tuliei.  Write  lor  your 
ropy  toiiay.  Aihlre^s  Sylvania  Kleitrir  Proilueti  liie.. 
Dept.  K'2II2.  KiniMiriuni.  I'a. 


SYIAANIA^KIJXTRIC 

UKvoaii  nciue  tMis  who  iuks  tLicinmc  moticis  (ucimiic  usi  tawNtNi  Huonsaiii  igiis.  lonuns 'm  ihmc  mw  Mvns  inn  mk  noituim  lunnK  sn 
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NEW  BOOKS 


I’rurlirul 

Mr  .'■omr  Htl.T  Miirmif  Hill  llouku. 
I’ll'  .  Srv:  Ynrk  I !*'><(,  fniffin,  $7  ”><1 

'I  MIS  volum*-,  Mrittfii  hy  a  mcniU-r 

of  th*‘  iCi-Hfarrh  IliriNioii  of  tin- 

A.  H.  DuMont  l^horatorics  and 
form*T  chiff  enKin«'«*r  of  the  l)u- 
Moiit  netw{»rk.  is  the  most  comiire- 
hensive  bja>k  on  m<alern  television 
••guipmeiit  in  print  Writiii).’ 
primarily  from  the  standpoint  of 
the  e<|uipment  desiKiier  and  o|K*r- 
ator,  the  author  has  const rurted 
the  lsH)k  about  y  basic  items  of 
•sjuipment:  c-r  tul»-s.  c-r  oscillo- 
sco|ie8,  camera  tulws,  synrhronizin^r 
Ifenerators,  video  amplifiers,  rejrii- 
lated  power  supplies,  television 
receivers,  camera  chains  and  trans¬ 
mitters,  each  of  which  is  the  subject 
of  a  separate  chapter.  The  essential 
function  of  each  is  outlined  in 
yreat  detail,  with  full  (k*scriptions 
of  components,  circuits,  and  oiwrat- 
inif  pns-ediires  taken  from  current 
practiciv  Nearly  1<UI  paifes  are 


demoted,  for  example,  to  the  circuits 
and  functions  of  syii'-hronizinv' 
Ifenerators,  probably  the  most  ex¬ 
haustive  treatment  of  the  subject 
to  up|>ear  anywhere.  An  intro¬ 
ductory  chapter  outlines  such 
fundamentals  as  picture  transmis¬ 
sion,  ss-anniiiK,  optics  and  re'.olu- 
tion,  and  a  concludini;  chapter 
treats  tv  broadcast  station  opera¬ 
tion  from  the  eiivrineeriny  view- 


RELEASED  THIS  MONTH 

Antennae  |ohn  D.  Kraut;  McGrow. 
Hill.  tS.OO. 

Encyclopadia  on  Cathod*  Roy  Ot 
cillotcopat  and  Their  Utet;  ].  F. 
Rider  and  S.  D.  Union:  John  F. 
Rider  PublUher;  S9.00. 

Pholone  and  Eleciront;  K.  H. 

Sprinq;  Wiley;  S1.7S. 

Pocket  Encyclopedia  ol  Atomic  En- 
erqy-  Frank  Goynor;  Phllotoph 
leal  Library;  S7.50. 

Teleeltion.  Volumet  V  and  VI;  RCA 
Review;  S2.50  each. 


BACKTALK 

This  Department  la  Operated  aa  an  Open  Forum  Where  Readers 
May  Diacuaa  Problema  oi  the  Electronic  Induatry  or  Comment 
Upon  Articles  that  ELECTRONICS  has  Published 


Os«'illut<»r  Kiulialioii 

Dear  .'sir 

Is  Vot'R  issue  of  October  under  the 
headinit,  "MIoopers"  on  the  Cnmn 
Talk  pajre,  you  make  nderence  to  a 
letter  written  by  me  to  a  KT.M.\ 
committee. 

While  I  recoifiiize  the  necessity 
of  conserving  space,  it  iIih's  seem 
to  me  that  on  these  hiirhly  impor¬ 
tant  and  jierhaps  controversial  sub- 
ji*»'ts  it  would  la-  la-tter  to  have  my 
Ir'tter  speak  for  it.self. 

You  have  la-rhaps  noticed  how- 
careful  Mritish  trs-hnica!  journals 
are  to  reprmluce  verbatim  the  let- 
tr-rs  of  their  correspondents.  While 
the  Editor  makes  the  point  cor¬ 
rectly  that  a  letter  was  written  by 


m*“  on  the  subject  of  Railiatiiii;  Re¬ 
ceivers,  my  la-lief  is  that  the  letter 
that  I  wrote  diK-s  not  lend  it.self  to 
the  makinir  of  an  abstract  with  the 
curtailment  of  its  full  meaninj:. 

Epwin  H  Armstkom; 

\r%r  Ynrk^  V.  V 

Editor’s  .Note:  Here  is  the 
Major's  letter. 

Dr.  W.  R.  t’l.  Raker. 

Director  of  Knirineerinij. 

Radio  and  Television 
Manufacturers  .Association. 

New  York 

Dear  Dr.  Raker: 

The  problem  that  is  before  this 
meetinit  today  is  only  one  of  the 


point.  Throiijrhoiit,  the  bis.k  is 
well-written,  accurate  and  keyed  to 
the  es.sential.s. 

As  the  author  states  in  his 
preface,  even  ToM  pajfes  are  not 
sufficient  to  cover  the  whole  subject 
as  he  would  wish.  .Some  readers 
may  miss  topics  which,  beinir  re¬ 
mote  from  apparatus  development, 
are  not  treated.  These  inclinie  vhf 
and  uhf  propagation,  the  analysis 
of  transmission  standards  from  a 
sy.stem  point  of  view,  and  the 
fundamentals  of  color  television. 
The  book  is  not  concerned  with 
ti'levision  systems  them.selves,  but 
rather  is  ireared  directly  to  pre.sent 
•  qiiipmeiit.  .As  such,  it  is  a  very 
>roo<l  book  which  will  la*  welcomed 
by  television  eni;iiu‘ers  concerned 
with  present-day  problems. —  p.  0.  K. 


|{a<U<»  Kiigiii<‘«*ring  lluiulliook 

Kpited  by  Keith  Hen.ney.  McGraw- 
Hill  Book  Co.,  S’ew  York.  lltr.O,  4th 
edition,  1,197  payrs,  $10.00. 

A  COMPLETELY  ADEyf.ATE  review  of 
a  handbook  of  nearly  1,200  pajres 
would  be  a  formidable  task,  and  in 
this  case  cannot  lie  attempted,  so  a 

(cOAtifiiMd  on  po9«  nt) 


m;iny  problems  that  have  been  cre¬ 
ated  during  the  last  five  years  by 
unsound  enirineerinif  in  the  radio 
industry  and  in  irovernmetit  and 
commercial  circles  responsible  for 
radio  matters. 

The  problem  of  radiatin>r  receiv¬ 
ers  has  been  a  familiar  one  since 
the  days  of  the  sinKle-circuit  reiren- 
i-rative  set  and  early  superhetero- 
ilyne  set  of  ovi-r  twenty  years  ajto. 
That  problem  was  solved  and  has 
been  fori-'otten  in  the  standard 
broadcast  tiand  for  the  last  two 
decades.  That  we  are  now  faced 
airain  with  the  same  thinjr  in  the 
field  of  f-m  and  television  broadcast¬ 
ing  is  a  disirrace  to  the  enjrineerinft 
profession.  It  is  the  result  of  the 
disregard  of  rules  of  enjrineerini? 
that  were  known  twenty  years  ajro. 
In  both  f-m  ;ind  tv  these  rules  have 
be»  n  and  are  now  beinir  flairrantly 
violated  by  a  larire  part  of  the  in- 
liustry,  p«*rhaps  to  their  immediate 
profit,  but  certainly  to  the  ultimate 

(CORtlflMd  Oil  poo«  212) 
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Circuit  Protection  is  Certain  yet  Flexible 


with 


Creneral  Radio  Company's 
Variac^  Speed  Control  is 


protected  against  excess  current  damage 


by  the  HEINEMANN  CIRCUIT  BREAKER  shown  here 


In  cxplcdning  the  typ*  of  protection  enioyed  by  netic  Blowout, 
this  Speed  Control  lor  DC  motors  from  AC  lines.  An  exclusive  advantage  of  the  Helnemann 
the  manufacturer  says:  "The  circuit  breaker  is  of  Magnetic  Circuit  Breaker  is  that  being  entirely 
the  inverse-dme-delay  type  and  its  delay  chorac-  magnetic,  nothing  heats.  No  time  is  lost  waiting 
teristics  are  approximately  matched  to  the  over-  for  thermal  elements  to  cool.  After  tripping,  the 
load  rating  of  the  rectifier  tube.  With  this  protec-  breaker  may  be  snapped  "ON"  ot  once.  On  the 
tion.  advantage  con  be  taken  of  the  short-period  other  hand  if  the  overload  condition  persists,  the 
overload  capabilities  of  the  tube  without  risking  contacts  remain  open  even  if  the  handle  is  held 
destruction  in  the  event  of  o  stall  or  the  applica-  at  "ON."  Consequently,  this  breaker  offers  the 
tion  of  a  load  of  excessive  inertia."  most  flexible,  yet  positive  type  of  circuit  protection 

In  the  event  of  short  circuit  or  dangerous  over-  obtainable.  It  provides  continual  service  with  no 
load,  the  breaker  trips  INSTANTLY,  and  any  dan-  maintenance;  all  parts  ore  cadmium  plated  to 
ger  of  arcing  is  eliminated  by  the  high-speed  mag-  prevent  corrosion. 


Send  for  Bulletin  No,  3100 


HEINEMANN  ELECTRIC  COMPANY 

Miirj,  .Hi  II II  ^ 
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TECHNICAL  BOOKS 


IheON[  and  ONLY! 


r  T  T  ^  ^  ^ 

Encyclopedia  on  Cothode-Roy 
Oscilloscopes  and  Their  Uses 

br  Mia  f.  IMar  mmd  WyiMar  O  Utlaa 

ANSWtUNG  THOUSANDS  Of  VITAL 
out  ST  IONS  COCtKNING  OSCILLOSCOPtS 

Moie  th*n  tayo  fttt\  mvt  dtvoted  to  t^e  arit 
ing.  checkini.  edilin|.  compiling  of  fhis  cross 
section  of  kno«led£e  on  cathode  ray  oscilto 
scopes,  theory  and  applications,  embrKmg  all 
fields  of  Ktivity 

M  IS  the  MUST  and  ONLY  book  available  to  the 
engineering  fra»ernity  which  offers  complete  cov 
erage  of  the  oscilloscope  as  a  laboratory  facility 


CONTENTS 

1  Introduction.  7  erinc>pi«t 
of  fioctfoitatic  0«fiect>oo  and 
Eocusing.  )  ertnciplM  of  Eltc- 
liom«|r)fttc  Oofitctioo  and  fo^ 
cui  ng  4  Machanical  Ctiaractar- 
lit'Ci,  S  Th«  (Itctroo  Cun.  6  - 
Dafioctioo  Syitami  T  Scrtans. 
I  Spot  Oiiplacemant.  9  i  naar 
Tifoa  Baiai  tSwfCp  C»rcuit&-. 
to  Th«  Sat'C  Oiciiioicopa  and 
Iti  Modifjcationi,  U  Symoro- 
^  ntyatioo;  l?  eoaia  and  f»a 
qutnry  Maaiiiramanti,  13  Non 
»  lintar  Time  Baiei  14  Au>>i>ary 

Equipment.  IS  Teitmg  Audio 
frequency  Circuitt.  16  Visual 
Alignment  of  AM  EM  end  TV  Keceiven  17  W4¥efo*m 
OOiereatiOn  in  Teie»'iion  Beceiveri.  li  AM  EM  and 
TV  Trantmitter  Testing,  19  (lewtocal  Measurements 
end  Scientific  and  lng<neer<n|  Applications  ^  Com- 
piei  Waveform  Patterns.  21  Spec  el  Purpose  Cathcxte- 
Bey  fuPes.  2?  Commerciel  Oscilloscopes  end  Related 
Equipment.  Appendii  I  Ctiaractenstics  o*  Cathode  Ray 
TuOes  Appendii  It  Cathode  Ray  Tube  Basing  Appen- 
dll  Ml  ^otography  Bibliography 


f^ianned  and  written  to  se've  ail  fields,  it  ■%  of 
inestimable  veiue  to  persons  in  all  forms  of  research, 
electrical,  medical,  industrial,  geophysical,  atomic 
civilian  and  military  tor  visual  analyses  of  ad  electric 
and  magnetic,  phenomena,  and  many  noneiectr.cai  ac 
tions  such  as' vibration,  pressure,  rotary  motion,  heat, 
light,  etc 


An  outstandmg  feeture  of  this  to(-s  >s  a  most  useful 
and  compreriens>ve  compilation  of  1600  complei  wave 
form  patterns  listing  the  harmonics  and  the  eiact 
pnax*  and  amplitude  of  each  This  information  has 
NEVER  BEEORE  BEEN  PUBliSHEO*  All  scopes  produced 
during  the  past  10  years  a  total  of  mo'e  than  70 
different  models,  a'e  Clearly  described  w>th  spec>i< 
cations  and  schematic  nnring  diagrams 

Appendiies  on  the  characteristics  of  Cathode  Ray 
Tubes  RMA  Cathode  Ray  Tube  Basing  Charts  and 
Cathode  Ray  Photography  with  an  eitens’ve  Bibliogra¬ 
phy  furnishing  additional  sources  of  related  infor¬ 
mation 

99)  P»«o«  •  MO  000  VV«#ds  •  3  000  tllwsfrufiens 

21  Chaptor*  •  CempUtely  tndoao^  •  B*  7  ■  H  ' 

9tio  •  Easy  «•  Road  •  Clnfh  Bawnd 

We  |h<ng  ^>,7  its  this  boos  IS  the  most  valuable, 
mtormatiorf  parsed  reference  fQf  engineers,  geophysi 
Cists  techn.c  ans  manufacturers,  tear  hers,  librar>es. 
Armed  forces  schools  and  labor alories.  college  iabora 
lofits.  research  laboratories,  etc  Only  $9.00 


10-DAY  MONEY-BACK  GUARANTEE 


HEW  BOORS  (centmacd)  j 

MIHit  ch»-<l<  li.Vfttcni  niu.-4t  1j«> 

K*-ith  Hfnn«*y.  who  ha.-*  had  t-xten- 
j-xiif-ru-nc**  in  prodinin/  hand- 
iMMikn.  hai  iK-rii  a.-o-i.'<ted  by  26  ex- 
IK--rt>i  in  the  various  phases,  I  am 
(lersonally  aoipiainted  with  more 
than  half  of  them  and  know  some 
of  the  others  by  reputation.  In  my 
ojiinion  they  are  an  unusually  com-  ^ 
pefenf  v'roiip  of  contribufor.x  The 
editor  has  wisely  omitted  mathe¬ 
matical  and  mechanical  tables, 
usually  readily  available,  in  order 
to  include  material  of  jjreafer  value, 
such  as  on  wavejfuides.  lli-sjiite 
the  fact  that  emiihasis  is  jilaced  on 
practice  rather  than  theory,  a  con¬ 
siderable  amount  of  fundamental 
barkirround  theory  is  included,  i>re- 
siiniably  to  aiil  the  enyMiieer  in  iis- 
injr  the  iiractical  material.  Typical 
of  this  is  the  first  chapter  by 
Beverly  I>udley  on  “Ita.sis  nf  Radio 
('ommiinication”  which  is  an  exc-l- 
'  lent  summary  of  the  liasic  conceids, 

I  princijiles.  anil  methisls  of  radio 
enyMneerinif.  Vnfortiinately.  in 
(laraK'raph  8.'i.  the  imjilication  seems 
;  to  lx-  that  Kirchhotf’s  second  law 
I  ai)?ilies  only  to  resistive  circuits, 

I  and  then-  a|i|M-ars  to  h*-  some  con- 
i  fusion  reirardiiiif  the  iiarticular 
:  solution  of  differential  eipiations 
!  atid  the  comidementary  function. 

.\t  the  end  of  most  of  the  chap¬ 
ters  is  an  e\tensi\e  list  of  refer¬ 
ences  wtiich  will  be  of  considerable 
value. 

Chaiiler  2  on  resistances  would 
I  have  tx-en  imnroved  by  emphasizinir 
the  merits  of  the  Western  Electric 
film  resisfnrs  which  are  i-xcepfion- 
allv  ).o)od  at  hich  f reipienries. 

In  (’haider  the  curves  shown 
in  Fii.'  10,  20,  21  do  not  corriH-fly 
represent  the  phenomena  and  no 
t  mention  is  made  of  the  effect  u|win 
i  the  transient  current  of  closing  the 


M«ko  PROVE  <t»  *olu«  *  Unl9»«  v#w  •qroo 

tAw*  *1  *•  ovoyyHiiiv^  wo  cluim  tt  ••  lM-ro*urn  rNo 
BooA.  (M  iOwRition.  !•«  rofunR 


Rush  This  Coupon  Today 


iONN  9  tlOlt  PUBlISHIt  INC. 

4B0  CmmmI  $Vro«t,  Now  York  1 1.  N  T. 


S\l>  TiUltl 


tAVl  POtTACI  I 
orOw  WITH  »o«M* 
Hvovy  Pork  •!  y*«  ' 


circuit  at  difTereiit  points  on  the 
electromotive  force  curve  The 
t‘i|uation  at  the  top  of  jiace  19?. 
aiux-ars  to  lx-  iticorrcct. 

Chapter  6  provides  an  excellent 
discussion  of  electrical  measure¬ 
ments:  however,  if  should  be  noted 
th.-it  one  side  of  eipialion  21  is  in¬ 
verted  and  ei|uation  b'l  is  dinien- 
sionallv  incorrect 

In  Chai'fer  7  a  notable  omission 
is  a  discussion  of  re>rulatinv'  sys¬ 
tems. 

The  foini.it  is  ipiite  satisfaeforv. 
the  Ivpe  b-vible.  and  the  flv'Ures  well 
done  Itesj.ite  the  fact  that  there 
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New  Miniature 
Insulated  Terminals 


to  help  your 
miniaturization  program 


Featuring  extremely  small  .size  com¬ 
bined  with  exi-ellent  dielectric  prop¬ 
erties,  three  new  miniature  in.sulated 
terminals  are  now  available  from  CT('. 

Designed  to  m»s-t  the  renuirements 
of  the  miniatunzxition  programs  now 
Ix-ing  carried  out  by  manufacturers  of 
electrical  and  electronic  ei)uipment, 
the  terminals  come  in  thris-  lengths  of 
dielectric  and  vxith  voltage  breakdown 
ratings  up  to  volt.s.  In  addiiion, 

they  have  an  extremely  low  capaci¬ 
tance  to  ground. 

The  XlbHOX-A  is  the  smalU-st  ter¬ 
minal,  hav  ing  an  over-all  height  of  only 
f  hr*s>-*-ighth8  of  an  inch  including  lug. 
Insulators  are  grade  1.-5  ceramic,  sil¬ 
icone  impn-gnated  for  maximum  re- 
SLstanct-  to  moisture  and  fungi. 

.\11  terminals  have  hex-t.via*  mount¬ 
ing  stuiLs  with  :i  4.H  thread  or  .141'  DD 
rivet  style  mounting.  Mounting  studs 
are  cadmium  plated.  terminaLs  are  of 
bright-alloy  plated  bra.ss. 

I  Writ*-  for-additional  data. 


Tuffol  Split  Tofminol  Doubl*  End  ^ 

Iwqt  lug%  Boorda  lwg»  Swggufi 


custom  or  standard  the 
guaranteed  components 

CAMBBII10I  TNIRMIONIC  COBP. 

437  Concord  Avo  .  Combndg*  3B,  Mov* 
Woyt  Coott  Stock  Momtoinod  By;  E  V  Robortt. 
5014  VofMc*  Blvd  .  lo»  Angoiov.  Colifornto 
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your  mos'- 


.-'  @  Ml  Vi  yowr  wir*  prokUmt  and  r^qwircmcntt.  Owr 
r«MWch,  •nginiMring  ond  production 
fociKtiot  or*  oi  your  ditpotol.  Lot  us  quoloi 


/qn  r.uMtim-matlp  fine  wire!  Jiinl  niiocify  the 
electrical  propertien,  flexibility,  tensile 
Otreii)Cth,  layin|C  Hpeed,  uniformity  and  otiior 
cliaracteristics  you  must  have.  Our  Hudson  and 
VI'insted  Divisions  will  meet  and  maintain  yotir 
,^6ntS  specifi  cations. 

I  iiiformity  of  product  is  guaranteed  by  our 
critical  supervision  which  guards  against  van- 
utions  in  size,  structure  and  electrical  valuea. 
Yes,  “Fine  IX  ire  Made  Finer!”  That  is  vehy 
lludson-Wiiisted  fine  wires  are  the  first  choice 
of  electrical,  radio,  television  and  electronic 
manufacturers  whose  products  are  noted  for 
liability  and  long  life. 


■  ...  ■  J 

rcxTiU'CCVilfD  UMB 

fsm^ 

Si 
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general  offices,  ossining,  n  y.  winsted  divisiofk  winsted,  conn 


i 
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Ivery  Alniro  permanent 
magnet  made  by  Carboloy 
('ompany  is  subjected  to 
many  cjuality  checks  like  this 
flux  test  to  assure  you  of 
outstanding  uniformity  and 
performance. 


Look  to 

CARBOLOY  "I 

for  the  finest 
in  special  metals  / 


THK  samk  |)rint  i|)lt*s  of  ri>ii(l  (luality  contnd 

art*  ht'irik'  applietl  to  tlu'  production  of  Alnico 
IKTinaiu'nf  nia^nctiJ  and  siHHual  metals  tli.at  have 
made  “( ’arltoloy”  the  leader  in  the  field 
of  cemenltHl  earhides  for  over  22  years.  You  are 
always  assured  of  outsiandinn  unifonnity 
ami  iH'rformanee  in  any  product  that  hears 
the  t’arlKiloy  (\»mpany  name. 


CARBIDES  •  ALNICO  •  HEVIMET 
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KINNEY 
Vacuum  Pumps 


rccVc  k%  fftc  ITfUf  KllllltY 

VACUUM  FUMV  MODil  CVU  J5J4-4 
Soof  Pmp  fcr  BJf  Rnwlhi  Ihn's  Vfh&t 
1hi$  Cfapswirf  Va€mm  hm^  Gtn%  Y00: 


'4r  ~  Free  air  displacement  of  4.9  cu. 
ft.  per  min.  (139  liters  per  min.)  .  .  . 
operates  with  '  3  HP  motor. 


'w  —  McLeod  gauge  absolute  pres¬ 
sure  readings  of  0.1  micron  (0.0001 
mm  Hg.)  or  better. 


'4r  —  "Flick-switch"  readiness  ...  no 
hand  starting  or  "warm-up"  prob¬ 
lems.  Just  flick  the  switch  and  Model 
3534  is  in  operation. 


—  The  same  consistent  perform¬ 
ance  and  long-lived  efTiciency  that 
have  made  Kinney  Pumps  famous  in 
all  phases  of  low  pressure  processing. 


Foreign  Representatives;  General  Engineering  Co. 
(Rodcliffe)  Ltd.,  Station  Works,  Bury  Road,  Radcitffe, 
Lancashire,  England  .  .  .  Horrocks,  Roxburgh  Pty., 
Ltd.,  Melbourne,  C.  I.  Australia  .  .  .  W.  S.  Thomas  & 
Taylor  Pty.,  Ltd.,  Johannesburg,  Union  of  South  Africa 
.  .  .  Novelectric,  Ltd.,  Zurich,  Switzerland  .  .  .  C  l  R  E., 
Piazza  Covour  25,  Rome,  Italy. 


See  how  Model  CVD  3534  can  save  you  money  in 
power,  processing  time,  and  upkeep  costs  Write  for 
new  Bulletin  V50-A.  Kinney  Manufocturmg  Co.,  3565 
Washington  St.,  Boston  30,  Mass.  Representatives  in 
New  York,  Chicago,  Cleveland,  Houston,  New  Orleans, 
Philadelphia,  Los  Angeles,  Son  Francisco,  Seattle. 


THINOS^IteniR 
YHINOS  POSSIBU 
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NCW  lOOKS 


(COUtilllMd' 


WtMUMeka... 

IMPROVEMENTS  IN  TNE 


BALLANTINE  BATTERY  OPERATED 
"  ELECTRONIC  VOLTMETER 


Achieving  a  tenfold  incrooto  in  »«n»itivity,  highor  input 
impodonco,  improvod  low  froquoncy  rotponto  and  sub* 
stontiol  reduction  in  size  and  weight. 


VOLTAGE  RANGE: 

too  in:«r«veltt  ta  100 

¥alt*  In  e  earoe# 
raneai. 

INPUT  IMPEDANCE: 

by  •  Nimfrf  Pfi  high 
•n4  I  S  mmlM  pfi 

l^w  r«fi§«i. 

FREQUENCY  RANGE: 
)  cyclat  ta  MO.OOO 
cytia*. 

ACCURACY: 

1%,  aacae*  m  balaw 
%  lyclat  and  abava 
100,000  cycia*. 


9  Avoilobla  mullipliart  In* 
craata  Iha  vollooa  ronga  to 
1,000  or  10,000  veils. 

9  Avoilobla  pracision  shunt 
rasislors  parmil  the  maos- 
uramanl  of  AC  currants  from 
I  ompara  down  to  ono* 
lanlh  of  o  microompora. 

9  Faoturas  tha  wall-known 
Bollonlina  logorithmic  volt- 
ogo  and  uniform  DB  scalar 

9  Bottary  lifa  ovar  100  hours. 

9  Con  also  bo  used  os  a  flat  pre-ompliflar 
with  o  moaimum  gain  of  60  DB  Ba- 
couso  of  Iha  complala  obsanca  of  AC 
hum,  Iha  ompliflar  saclion  will  ba  found 
aalramaly  utaful  for  improving  Iha  san- 
silivily  of  oscilloscopas 


vODtl  302  B 

Siz*  6' 

.71^  «l2Ay. 

Weight 

14  tb>. 

Pric#  complet*  w  rh  cov^r  and 

1  bativri* 

S2I5 

for  lurlkor  inlonaoliori  on  thit  Voilaiolar  and  th*  Boltanhna  Modal  300  Volt 
motor  Walo  Band  Vollmolorl  Boat  to  fool  Vollmolori  and  occoiiorioi  ruck  Ol 
Oocodo  Ampiifori,  MvUtphan  ond  frociuon  ShonI  fioullori,  wrilo  lor  catalog 


100  FANNY  ROAD.  BOONTON,  N.  J. 


ar»-  sum*'  errors*  in  the  book,  it  i.s  a 
iriMwl  referi-nre  fur  rarlio  *•n^rinl‘er';. 
It  contains  a  irreat  ileal  of  useful 
material.  The  majority  of  the 
chaiiters  are  exceptionally  well 
done.— H  .M.  Ti’RNKR.  As.titr.  Priif. 
of  Kit  e,  t.'iiii.,  )'nlf  I’liivt  ruitii. 


\ariiiiiii  r.i|iii|iiii«‘iil 
ami  I  «‘«'liiii«|m‘« 

KiUTKIi  by  .\.  Cl  TlIRlK  AM>  R.  K.  \\  A- 
Kf3<I.IN(i.  S'nfiDnnl  Sitclriir  Enrryy 
Strutt,  Mnnhnttan  I’rojert  TeehnirnI 
Srrliiiii,  Itirinuin  /,  \'ol.  I.  Mcdraiv- 
Hdl  Huttk  i’n.,  Sr  If  York,  lll.'iO,  2ii4 

IHiiirn,  $2. .')(>. 

A  wki.l-writtks  resume  of  work 
conducted  by  the  Radiation  I,:ibora- 
tory  of  the  University  of  Ualifornia 
in  the  field  of  hitch  vacuum  for  the 
Manhattan  District.  The.se  activi¬ 
ties  involved  the  testinir  and  evalu¬ 
ation  of  pum|>s  and  iraires  designed 
for  the  elect romatrnetic  .separation 
jirocess  plant  at  Oak  RidKC  and  the 
j  development  of  fundamental  data 
and  entfineerinft  concepts  that  were 
u.seful  in  the  desitrn  of  hitrh-vacuum 
;  system.s. 

An  exiellent  treatment  is  triven 
of  the  fundamental  theory  of  ya.s 
flow  in  vacuum  systems.  A  com¬ 
plete  treatment  of  problems  of 
impedance,  conductance  and  pump- 
'  inpr  speed  i.s  included  to^rether  with 
both  practical  eipiations  and  tables 
for  computinir  flow  through  pipes 
and  various  forms  of  apertures. 

.A  description  of  mechanical 
pumps,  ditfusion  pumps,  traps  and 
bartles  includes  data  actually  ob¬ 
tained  jis  a  result  of  the  testinjr  of 
representative  commercial  pumps 
and  oils  developed  for  the  Y-12  dif¬ 
fusion  plant.  This  data,  although 
ijuite  complete  and  indicative  of 
Iiroblems  to  be  encountered,  in  y'en- 
eral  is  rather  restricted  to  the 
specific  .‘?2-inch  ditfusion  pumps 
studied. 

The  chapter  on  vacuum  KOKes — 
ionization.  Philips,  Pirani,  Mc- 
LcimI,  .Mphatron  and  others — i.s 
ipiite  complete  and  include.s  data 
with  respect  to  the  theory  and  limi¬ 
tations  of  each  type  of  unit. 

The  discussion  of  vacuum  mate¬ 
rials  and  equipment  is  a  con.sider- 
able  improvement  over  earlier 
treatments  of  this  subject.  The 
suKKCstions,  such  as  methods  of 
construction  for  the  desifrn  of  v.ac- 
iium-tipht  systems,  are  particularly 
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PHOTOGRAPHY 

helps  adjust  an  amplifier 


A  perfect  iqaere  west, 
plieloffeplied  by  » Jl 
•een  el  Alteii  B. 
Meet  Leborelerfet,  lap., 
et  iKe  eelpet  ol  e 
Ireqeeecy  empliSet.  ffae 
ie  die  rewIt  of  repiitirf 
erfiMlieent  end  reedjol* 
Kent  ol  e  cewpinulid 
etteneelof  end  peeUsf 
coib. 


Improper  ediuilmcttl  rcsulti  in  poor  lew-fre¬ 
quency  rctponie.  Note  till  in  top  end  bottom 
Sets.  Pcrccnteyc  of  tilt  ii  e  mceture  of  low-fre¬ 
quency  retponte  end  low-frequency  pheie  ihift. 


Effect  ol  "under  peekiny"  of  hieh-frequency 
compentetiny  inductences.  Note  tnet  rite  time 
of  iquere  weve  ket  been  distorted  to  tket  the 
leediny  edye  it  rounded  intteed  of  therp. 


Far  subtler  differences  than  shown  here  can  have 
large  effects  on  performance. 

How  can  you  remember  the  all-important  details 
of  wave  form?  How-  can  yttu  show  improvements 
achieved  in  the  course  of  design  changes  and  adjust¬ 
ments?  How  can  you  prove  that  a  circuit  long  since 
gone  from  your  bench  behaved  in  a  certain  way? 

With  ph€)tography,  of  course.  It's  simple,  it’s  in¬ 
disputable,  and  it’s  permanent! 


ONE  FILM  FOR  ALL  OSCILLOGRAPHY 

To  photograph  cathod«-ray  traces  from  almost  any  kind 
of  screen — whether  repetitive  patterns  or  the  fastest 
transients — fust  load  your  camera  with  )Smm.  Kodak 
Linagraph  Pan  Film.  Your  Kodak  Industrial  Dealer 
carries  it  in  100-foot  rolls  and  36-exposure  cassettes. 


"Over  peakiny"  with  exticmcly  fast  rise.  This 
products  "rinyiny"  in  the  leadiny  tdye  of  the 
square  wave. 


EASTMAN  KODAK  COMPANY 

Industrial  Photographic  Division 
Rochester  4,  N.  Y. 


INSTRUMENT  RECORDING 

...  a  function  of  photography 


The  history  oi  the  contributions  of  American  Television 
engineers  reads  like  the  history  oi  Television  itself. 


Our  sngin^rs  ore  credited  with  hundreds  oi  "Firsts" — the  first 
amplifier  tube,  the  first  telecasting,  the  first  interlaced  scanning 
and,  more  recently,  the  first  to  develop  the  "Eyesaver"  principle 
for  picture  screens — the  high  contrast,  non-halation  screen  that 
has  been  widely  adopted  by  the  industry. 

American  Television  is  a  "House  of  Fundamentals."  Our  "know¬ 
how"  is  constantly  devoted  to  the  further  development  of  Tele¬ 
vision  in  all  its  phases. 


The  American  Television  Picture  Tube  is  a  great  product  of  a 
great  company.  Make  it  yoiu  first  choice— always! 
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PLASTICS 


B*M«r  Tlliiia*  for  ftottor  Livin* 
.  « .  tkrmvfh  Ch^miitry 


5  reasons  why 


r*f  hiffc-frc^arncr, 
higk- 

XiwyoWiira  wirM,  )k« 
haaf.rMiilanc*  af 
''TaOaa"  atakat  H  a 
•aa«n«r  inaaiatar. 


gives  unequaled  efficiency 
high-frequency  transmission 


DU  FONT'S  NIW  "TIHON"  iciraniioKicthvIcnc  resin 
IS  prosing  to  be  an  c  seel  lent  insulation  for  high- 
fre^uenev  wires  and  cables,  coaxial  Iransniissioii 
lines  for  I  M  radio  and  TV.  and  coaxial  connectors 
Teflon"  oflers  all  these  .idsanlages; 

O  dialoclric  contlani —  T  he  dielcviric  con¬ 
stant  of  "  leflon"  (2.0)  IS  less  than  half  that  of  cxra- 
niic!  This  ness  Du  Pont  plastic  practicall)  elinun.iles 
reflections  and  distortions  in  a  transmission  line  sc  hen 
used  as  insulation  in  ciraxial  cables  and  coniK'ctors. 

low  loss  factor —  The  loss  factor  of  “leflon" 
is  less  than  0  (XK)'  oxer  the  entire  range  of  frequen¬ 
cies  nK'asured  to  dale.  .Mmost  no  power  is  lost 
through  iransmission-line  spacets  made  of"  Teflon  ’’ 

Q  Hool-rosislonl —  The  heal-resistance  of 
“Teflon"  IS  higher  than  that  of  anv  other  therm»>- 
plasiic  (withstands  up  to  SX)°T.).  And  its  electrical 
properties  show  little  change  up  to  4(X)  f  . 

Q  Tough  and  rosilioni  —  "Teflon"  withstands 
abuse— won't  cracL  if  dropped  It  is  resilient  and 
flexible  even  at  extremely  low  tem[x.’ratures.  Kesisis 
damage  from  vibration  or  bending  wlwn  used  as 
insulation  on  wires  and  cables. 


CmkioI  toaesrs  moljad  •# 
“Taltan"  con  boost  Ironsmission- 
ttno  officioncy  moco  tbon  lOS/c, 


o  Zoro  moisturo-absorplion  —  "Teflon"  shows 
a  moisture-absorption  of  0  00' I  by  A  STM 
D.S7(M2.  Hence  its  electrical  properties  arc  unalfect- 
ed  even  after  prolonged  soaking  in  water. 


In  cooniol  coMot,  "ToUon"  is 
rostllonr  and  AaxIWo  and  hot  high 
dials (.bic  ibsngHi  and  low  loss  focTor. 


"TiriON"  IS  supplied  by  Du  Pont  in  molding 
powders,  tajx:.  and  water  dispersions.  Vke  will  gladly 
suggest  molders  or  fabricators  who  can  supply 
linished  p.trts  of  "Teflon."  \\  rite  today  for  more 
information.  Our  technical  staff  will  he  glad  to  help  you, 
I  .  I.  du  Pont  de  Nemours  A  (  o..  (Inc.) 

Polychcmicals  IX’partiiK'nt,  Sales  Ofliecs;  .150  Pifth  Avc. 
New  York  I,  N.  V.;  7  S.  IXarNirn  St..  Chicago  .1,  III.; 
S45  r.  bOth  Street,  Los  .Anecics  1.  California. 
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NEW  »00K^ 


(CMtlftWtd) 


Radio  &  Electronics  Corp. 

200  GrMRwkii  Stmt,  New  York  7,  N.  Y. 

CobU  Addratt:  MILOIECTRO 
Tkt  ONI  tavri*  Ur  All  fONr  tltrlraair  Nttd 


RHONE 

BEekmon  3-2980 


Uftefol  for  laboratory  workers  who 
operate  in  the  rariKe  10  ‘to  1.0  mm. 

Problems  of  leak  detection  are 
jfiven  in  detail,  includinK  the  theory 
of  dow  throuKh  small  capillaries, 
the  treneral  technique  of  leak  hunt¬ 
ing,  and  the  detailed  operating 
characteristics  of  the  helium  leak 
deter’tor. 

This  brstk  will  Ire  found  u.seful  to 
any  worker  in  the  hiirh-vacuum 
field.  It  represents  a  careful  synop¬ 
sis  of  the  fine  work  done  at  the 
I'niversity  of  California  durintr  the 
war.  These  activities  were  re¬ 
stricted  to  studies  of  vacuum  prob¬ 
lems  relating  to  the  Manhattan  Di.s- 
trict,  and  a.s  mi»fht  be  expected,  no 
attempt  has  been  made  to  cover  the 
broader  industrial  problems  of  hifrh 
vacuum  nor  to  include  discussions 
of  more  recent  industrial  develop¬ 
ments  in  the  field.— Richard  S. 
.Mor.sk,  National  Kenearch  Corpora¬ 
tion 


FAIR  DISTRIBUTION  FOR  ALL 

is  the  MILO  Watchword! 


ond  cooperoiion  iha*  bw'tf  Miio 
ihckt  to  it.  kcortitie^  or  no 


m  tK#\*  doyt  of  war  ond  le  ormomnnt 
or*  pWnfy  of  in  oU^tronK  iom 

pon^nfs  and  •qo>pm*nt  §ut  Milo  CCMWOV 
thrQii»9h  for  you?  And  h«rr  «  wh^ 


^cau$«  Milot  greot  war«KoM\#  Holdt  cOfW* 
ploto  ttocks  of  oil  fho  boftt  lino*.  Ju»t 
took  of  fHit  porfiol  lilt  of  tH«  mort  thon  150 
firit  rot*  monufocturcri  wKoi«  product!  ar« 
ovoiloblr  now  from  Mtlo 


Milo  believes  m  jutf  ond  Oliuitoblo 
dittribution  to  oil  tU  customers  whether  old 
or  new  This  the  fo»r  creed  of  service 


FiprtronicM  in  Kii^iiippring 

Bv  W.  Ryi.and  HlU,.  Meilrnw-Hill 
Hook  Co..  Inr.,  .Vric  York.  1'.I49,  274 
paget,  $3.50. 

Al.MdST  all  phases  of  enirineerinir 
are  in  some  way  concerned  with 
electronics  to<lay.  Most  colleges 
and  universities  are  incorjwrating 
electrical  eiiKineering  courses  in 
their  mechanical,  chemical  and 
other  nonelectrical  engineering  cur¬ 
ricula,  and  this  l)ook  provides  an 
excellent  text  for  the  electronics 
portion  of  any  such  course. 

The  general  pattern  of  the  hook 
has  been  tried  beft)re,  and  met  with 
varying  degrees  of  success  and 
failure.  Hill  seems  to  have  hit  the 
right  combination  throughout.  No 
attempt  has  been  made  at  comi)Iete- 
iie.ss,  but  no  .sacrifice  in  clarity  and 
understanding  has  resulted  from 
his  conci.sene.ss. 

As  a  typical  example  of  the 
thorough  treatment  of  various  sub¬ 
jects.  a  two-stage  audio  amplifier 
circuit  is  presented  at  the  end  of  a 
chapter  entitled  “I’ractical  .Ampli¬ 
fier  Circuits”  The  circuit  shown 
is  just  what  the  author  says  it  is 
a  practical  amplifier  circuit.  .All 
component  values  are  given,  and  on 
the  facing  page,  a  part-by-ii:.rt  ex¬ 
planation  of  the  function  of  each 
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Milo  t  r««w«if  cafalog,  |om  pocked  with  1053 
page!  of  deuripfion!,  vpeciftcotioo!,  illustrotioe! 
and  price!,  i!  the  key  to  the  late!t  electronic! 
product!  you  wont  Write  for  it  todoy  on  your 
company  letterheod  pleose,  !toting‘your  pon 
tion.  !ince  it  i!  limited  to  reiponuble  offic  -al!  only 


Write  for 


MILO 

I  Catalog 


MHO  doesn't  juit  talk  cooperation 
MHO  GIVIS  YOU  COOPERATION! 
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f«r  POWiR 


For  either  SUBSTITUTION  or  DIRECT-READING  MEASUREMENTS 


Simple  to  Use  •  Accurate  •  Adaptable  to  a  Wide 
Variety  of  Bolometer  Elements 


Substitution  Method  Atturacics  better  than  ^10%  •  Direct-Reading  Accuracies  better  than  *20% 

Bolometer  Resistances  between  25  and  400  Ohms,  ance,  and  after  r-f  power  is  removed,  errors  due  to 

and  Bolometer  Currents  to  100  ma  can  be  accom-  changes  in  r-f  power  level  while  making  readings 

modated.  are  eliminated,  and  accuracies  are  considerably  im- 

Because  measurements  are  made  AFTER  final  bal-  proved. 

TYPICAL  MEASUREMENTS 

Power  Output  of  Oscillators  •  Loss  Measurements  •  Static  Characteristics  of  Bolometers 
Calibration  of  Voltmeters  and  Bolometers 

Four  Ci’R  Bolometer  Flements  are  available,  with  ranf(ei  meter  currents  of  the  bridge  are  not  exceeded, 

and  accuracies  between  0  to  6  mw  (10^  »  O.OS  mw)  and  Expensive  and  specialized  accessories  arc  not  required.  The 

OtoSOOmw  -1  (10%  .  .Smw).  Units  of  ocher  manufacture  can  standard  and  generally  available  G-R  Type  874  Coaxial  Ele- 

be  used  with  this  bridge  if  the  resistance  ranges  and  bolo-  ments  are  ideal  for  use  as  tuning  units  and  cranstormers. 

TYPE  16S1-A  BOLOMETER  BRIDGE  ...  $325.00  —  WRITE  FOR  COMPLETE  INFORMATION 


.  ,1/ 


Mtweeii  S  on«  4,000 


GENERAL  RADIO  COMPANY 


90  West  St.,  New  York  0  920  S.  Iwichican  Ave.,  Chicago  $  1000  N.  Seward  St.,  Los  Angeles  IS 
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Thes(‘  Three 

ALLIED  POWER  RELAYS 

FROM  SINGLE-POLE  TO  FOUR-POLE 

TYPIFY  ALLIED  VERSATILITY 


I  .ki  jl  Mlu.l  K. 

pt  >  \N.  [  )  ■  .mvj  IH  ) 

in.i>  K  ihuj  hcrriH  Hi 
M,iUil.  vMtIi  thtiiit  ot  >unii 
.irii-  iH(4l  plu>:'in  hjvt  m 
voUUr  Hpiv  u  rnnruK 


NEW  RELAY  GUIDE 
TK«i  fo)d*r  *Kow»  24  tmoll, 
compoct  Alliod  Retays  witK  o 
corcfuily  d#taliod  tabU  of 
cKoroctPf'ltIci  qnd  tpocifico- 
liOni  Writp  for  YOUR  free 
copy  today. 


ipUtt  inb>rnuh>>n 
.inti  ixtuY  \liu«) 
I  rill-  lor  i.ttiM 


lor  i« 

•  •ti  ihi  M 
Mulleiiiv 


2  EAS^  END  AVENUE 


NEW  YORK  21  NEW  YORK 


lliif  medium  puwrr 
relay  it  tupplied  »iih 
(iiaiact  arranKcmenK  up 
lo  4-pi>te  duuhle-thtuw 
Suodard  tilver  cuotacu 
rated  at  It  amperet  fur 
24  volit  IK'  or  1 10  volit 
AC  otMi  inductive.  Coil 
rating  2.t  viaiti  up  to 
112  voitt  IK  and  10.  t 
volt-amperrt  up  to  230 
volet  A(^  Dimeniioni;  3- 
pole  2-1/4'  a  1-7/8'  a 
1-5/8*.  4-pole  2-1/4*  a 
1-7/8*  a  2  3/16*. 


Thii  all-purpoic  power 
relay  it  supplied  with 
tingle  or  double-throw 
rootaas.  Molded  insula¬ 
tion  throughout.  Standard 
silver  contacts  rated  at  15 
amperes  lor  24  volts  DC 
or  110  volts  AC  noo-in- 
duaive.  Coil  rating  of  2.5 
watts  up  to  112  volts  DC 
and  4.5  volt-amperes  up 
to  250  volts  AC.  Dimen- 
tions:  1-7/8'  a  1-13/32* 
a  1-5/8". 


This  tmallj  light-weight  po¬ 
wer  relay  '  it  supplied  with 
single  or  double-throw  contacts. 
Standard  silver  contacts  rated  at 
5  amperes  for  24  volts  IK  or 
no  volts  AC  non-inductive. 
Coil  rating  1  watt  up  to  95 
volts  IK'  and  3.5  volt-amperes 
up  to  230  volts  AC.  Dimen- 
tions  1-3/8*  a  1-5/8*  a  15/16*. 


SOU^OIT 


Adjustable. ..Regulated 
A.  C.  Voltage  Supply. . . 
with  Harmonic  Filter 


In  the  new  SOIAVOITS  you  have  available  an  adjustable 
source  of  constant  A.C.  voltage  of  undistorted  wave  shape. 
They  provide  all  of  the  voltage  stabilizing  characteristks  of 
the  standard  SOLA  Constant  Voltage  Transformer  ...  ±;1% 
regulation  for  line  input  changes  from  95-125  volts  . . .  with  less 
than  3%  total  harmonic  distortion  of  the  output  voltage  wave. 

Two  regulated  outputs;  fixed  115  volts  and  adjustable 
0-130  volts.  Regulation  is  automatic,-  maximum  response  time 
1.5  cycles.  Except  for  the  rotor  of  the  autotransformer  there 
are  rto  moving  parts,  na  manual  adjustments  and  na  tubes  or 
other  expendable  parts. 
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nCW  iooks 


(coMtiniMd) 


•  HIGH.PASS  FILTERS 

•  LOW.PASS  FILTERS 

•  BAND-PASS  FILTERS 

•  BAND  SUPPRESSION  OR 
REJECTION  FILTERS 


For  T{K  »>r  aiuHo  filtering  lint*  HF  supprt*s8ion 
...for  harnumic  attenuation  and  telety|)e  com¬ 
munications  .  .  .  for  single  aide  band  and  telemeter¬ 
ing  etjuipment  — tht*8e  and  many  more  are  the  uses 
to  which  H  &  \V  Filters  are  Ix'ing  applitnl  daily. 
'Pime-testwl  and  perfonnance-provetl,  each  of  the 
filters  listtnl  alstve  tifTers  you  a  combination  of 
accuracy  and  ruggwliu'sa  that  can’t  lx*  lx*at  in  com- 
iix'rcial  e<iuipment,  militarv  »H|uipment  .  .  .  .\NY 
Ktil’lFMKNT 

That’s  why  if  your  e<|uipment  retpiires  filters  — 
real  filters  built  for  day-in  day-t>ut  de|x*ndahility 
—  H  \V  is  the  |x*rfect  an.swer.  For  details,  write 
ttxlav  to  Marker  &  Williamson.  Dept.  F.l.-12<> 


BARKER& WILLIAMSON,  Inc. 

337  Fairfield  Avenw*  Upper  Darby,  Penna. 


component  i.s  presented.  Nothing 
i.s  taken  for  granted.  The  mathe¬ 
matical  approach  is  not  avoided, 
but  it  is  usually  accompanied  by  a 
graphical  analy.sis  and  an  example 
computation  employing  typical  cir¬ 
cuit  value.s.  j.p.K. 


KI<x■lronla^lletir  Fields, 

I  and  Appliratioiis. 

\oliiiiie  I — .Mapping  of  FU'Ids 

Kl  Krnst  WkhKK  John  Wilry  anri 
Sorm.  /tie.,  .Xfw  York,  19.50,  $10.00. 

This  book  presents  a  comprehen- 
.sive  account  of  the  theory  of  map¬ 
ping  static  electric  and  magnetic 
fields,  with  numerous  examples  of 
the  application  of  the  basic  theory 
to  engineering  problems.  Perhaps 
the  most  noteworthy  feature  is  its 
method  of  presentation  of  the  suh- 
j«*ct  material.  Rather  than  divide 
the  material  into  the  two  usual 
broad  categories,  electrostatics  and 
magnetostatics,  the  author  has 
chost'n  to  establish  all  of  the  basic 
physical  relationships  first,  then 
show  their  u.se  in  mapping  actual 
fielii  distributions.  Worthy  of  praise 
here  is  the  manner  in  which  the 
fundamental  physical  differences 
between  electric  fields  and  magnetic 
fields  are  carefully  established. 

Two  chapters  deal  with  experi¬ 
mental  and  graphical  methods  used 
to  obt.'iin  the  distribution  of  more 
complex  fields.  Here  is  an  excellent 
treatment  of  the  method  of  electric 
and  magnetic  images. 

The  last  two  chapters  of  the  book 
lead  the  reader  into  an  extensive 
account  of  the  advanced  analytic 
solution  of  complex  field  problems. 
The  methods  of  conjugate  func¬ 
tions  and  conformal  mapping,  uti¬ 
lizing  the  theory  of  functions  of  a 
I'omplex  variable  for  solution  of 
two-dimensional  problems,  are  de¬ 
scribed.  The  mathematics  of  three- 
dimensional  potential  distribution 
is  formulated,  with  an  extensive 
discussiiiri  of  t)rthogonal  coordinate 
systems, 

.Vppendices  inclutle  complete  lists 
of  letter  symbols,  (juantities,  and 
units  used,  ti'gether  with  reviews 
of  vector  analysis,  Bessel  functions, 
I.egendre  functions,  and  an  excel¬ 
lent  general  bibliography. 

The  book  has  been  excellently 
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Sheer  magic!  This  Croloy  Radio  Rod  with 
suitable  winding,  replacts  usual  l(K)p  in  lo- 
ilay’s  advanced  radios. 

“Q”  is  of  the  order  ol  and  up.  as  against 
80  for  average  small  l<K)p  mounted  inside 
receiver.  I'he  Croloy  Radio  R(h1  I  its  any¬ 
where  —  only  8"  long  by  i  '/'  diameter,  or 
smaller.  Pivoted  and  rotatetl  f«»r  additional 
selectivity,  or  mounted  vertically  for  omni¬ 
directional  reception.  On  the  production 
line,  the  magnetic  antenna  can  be  mounted 
on  chassis  for  complete  asst'inbly  and  test, 
Iteforc  placement  in  cabinet. 

Molded  in  widest  ranges  of  shapes  and  sizes. 
Croloy  provides  other  magical  touches. 
Croloy  deflection  yokes  expaiul  I  V'-tube 
deflection  angles  without  correspomling 
voltage  increases.  Croloy  cores  slash  TV 
transformet  bulk  and  c«jsi.  Croloy  slug 
tuners  and  I.  F.  coils  reduce  cost  and  raise 
gain.  Croloy  comjK)nents  cut  TV  cabinet 
sizes  and  prices.  Try  Croloy:  it’s  magic! 
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.*>KO  Kiflli 
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Amer'iCAiy  Timp  Producti,  Inc., 

580  Filth  Ayp.,  New  York  19,  N.  Y. 
Gentlemen: 

Plente  »end  dejcriptive  folder.  No.  212 


TERMINATION 

tror*  Pe^' 

CONSTRUCTION 

S'4  •  IP  F/inel 

HOUSING 

.  19  .  B  Mflt,  C-ih.n, 

WEIGHT 

2^  t .  u 


Nrtme 


Company 


AddreM 


I'iine  rale  iiiiliealoro.  rliH-k  t*_v«lem*.  rhrunoKraph*, 

t:ei>-|ili\»ieal  |ir((«|MTliiiu.  cuiilrol  <le\  ieee  anil  for  running; 
olliall  n^iiehroiioiio  iiiolorH. 


S^cii/nnS 


1.  Itiiiielallie.  leiii|ieraliire-4'oiii|ieii«ale<l  fork,  no  liealiii^  or 
lieal-ii|t  lime  io  reapiirr-d. 

2.  Fork  i<>  li«-rmelieall>  nr-aled.  no  Itaroinelrir  elTeelH  on 
frei|iiene>. 

'.i.  l’re4'i*ion  I'|m-.  non-a^einu.  low  «'o«-llieienl  re»i»lorf»  u»»*-d 
wlier*'  ailt anla^e«iii>>. 

I.  !\on-liiiear  necali\e  feeditaek  for  ron»lanl  amplilliiie 
eonirol. 

\o  ninlli-> ihralor^ 

(i.  Synelironoiia  eliM'k  Mimplili<‘*i  elieekin^  willi  lime  ei^llal. 


ijinilifni.i 


\ernra<'% — I  pari  in  IIMI.IMMI  (.IKII^’f. ). 

Temperalnr*-  OM-liieienI — I  pari  in  I.OIIO.IHNI  per  decree 
renlipirad*-  (or  l>«-ller). 

I  hilpiile - 

1,  (lO  eyrlt-H.  Mine  wa%e.  0•llll  \oll>  al  0  Io  10  wall<> 
(adjll'lalde). 

2.  120  e>«'le  pidM«-H.  do  \oIIm  neuali\«‘. 

•d.  210  4'yl*'  pnlxe-.  dO  \oI|m  poMili>e  and  ne^ali\e.  I'liUe 
diiralion.  IIKI  miero-Merondo. 

prinliifl  o/ 


State 


4 


WHY  A  LEADING  TELEVISION  MANUFACTURER  SPECIFIES 
CORNING  METALLIZED  GLASS  INDUCTANCES 


xiass  insures  stable,  noiseless  luninx- 

(a>rninx  Inductances  ot  any  x'^s-n  t>i>e  can  be 
accurately  duplicated  in  quantity  on  a  production 
basis.  I'hat  means  no  assembly  time  ssasted  on  coil 
adjustments.  I'hey  are  easily  installed  by  consentional 
methods  and  can  be  supplied  ss  ith  terminals  or  solder 
spots  as  required. 

Desixn  sersatility  is  another  characteristic  o> 
(.orninx  Inductances.  They  can  be  manulactured  to 
the  most  exactinx  specilications  in  unilorm.  sariable 
or  double  pitch  ssindinxs.  Kixed  tuned.  iH-rmeability 
tuned  or  permeability  tuned  inductance-trimmer 
combinations  are  available  with  standard  cores  and 
littinxs.  Let  (airninx  help  you  increase  (sertormance 
at  losser  costs.  Our  enxineers  will  be  xiad  to  discuss 
sour  inductance  problems  sviih  you. 


In  hixb  frequency  tiininx  applications,  stability  is 
extremely  im|sortant,  both  lor  ease  ol  alixnment  and 
customer  satisfaction.  Th.it  is  one  ol  the  reasons  why 
the  Stromberx-<  arlson  C  ompany  specifies  (  orninx 
Metalli/ed  (ilass  Inductances.  ith  (  orninx  Induct¬ 
ances  drift  is  nexlix'ble  esen  under  unusually  vari¬ 
able  ambient  temperatures.  \X  hy  .'  Hecause  the  inte- 
Xral  contact  ot  the  lired-on  metalli/inx  with  the  di¬ 
mensionally  stable  xiass  coil  forms  results  in  hixh 
tem|x-rature  stability,  liixb  is  inherent. 

The  inductance  characteristics  of  the  toils  cannot 
be  chanxed  by  rouxh  handlinx  or  vibration.  I'his  is 
bexause  the  intexral  contact  between  the  lired-on 
metalli/inx  and  the  xLiss  coil  form  eliminates  voids 
betwex-n  conductor  and  form.  VX  hen  usexi  with  |sow- 
derexi  iron  cores,  the  accuracy  and  nxidiiy  of  the 


CORNING  GLASS  WORKS 


ELK  fROMC  sales  I)E  PAK  I  ME  \  L 
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NEW  tOOKS 


(conttny^d 


CHOICE  OF  ENCINEERS- 
CNICACO’S  S«aled.in.Steel 
Haw  Equipment  Line 


tfiR  octvei  pcoof  thof  4«moHLlrof«ft 
iprhy  CHKAOO  wniF«  or*  for  o^plicotion 

in  now  o<|tfipmont.  why  iKoy  moot  tho  oi- 
prott  roovKomonff  of  to4ov'»  moLf-wtod 
ty^t  onrf  CMcyit%  HofO  oro  fho  **«ntido'* 
foci«  of  CHKAOO  ‘  Soalorf-in-Stool  '  rfo«ign 

t.  i  iwn  for  w.ill 

1 1< <11  ,iK  iinnt  (iixtelurt*  tiir  iiimur 
|».«nMNl  NtrcMKi  h  .tiid  riKi«itt  V  .  for  ronvfn 
KMii  niotinfaip  in«l  for  •  tiiiip.u  i  of rr.tin 
limil 

3*  I’liiforinU  niMtnti  iin**  t  oil  ntriir 
!uf»*n,  !•■r  MM»1  o|M-r.tfi«>n  .tn<{  noiM-rtor 


oiniMiiinii 
iMIllHMintl 
tii.iini.iin 
II  W  f.lHirT 


Available  in  4  Constructions  to  Meet  Most  Requirements 


MEETS 


rhfdK  r.b'e  boo'd 
b«t»*  io«e'  l(onoe 


M  e<S  »<dde'  lw<| 


mov^ed  wr*'* 


T  ef  MinoU  He* 
rottf  waled  C» 


JAN-T-27 

SFECS 


StMD  fOK  "MfW  IQUIFMfNT  TtANifOUmiK  '  CATALOG 


You  M  woc't  tKo  full  dotO‘U  on  CHICAGO  S  New  fquipmenf  l»no  littt 
Sealed  m  Stool  units  for  all  purpotot  Power,  B*ot.  Filomer^t.  Filter 
Ploto  Peoitor,  AudK>  (m  3  froquorxy  rangotl,  JAN  T  27,  Modulo 
tion  ot<  Write  for  your  Free  cotclog  todoy  or  got  a  copy  frorr 
your  distributor 


CHICAGO  TRANSFORMER 


DIVISION  or  isssx  wiif  coaroaxrioN 


3»01  ABOISON  STtllT  •  CHICAGO  It,  ILLINOIS 


written,  is  oxtromriy  well  orj.';in- 
izrd.  is  Ihorouirli  in  its  iomt- 
;!y'‘  of  tile  subject  niatcriai  It  is 
iiitemled  primarily  for  use  as  a 
tixtixsik  in  graduate  totirsi's  in 
eieclromay'iietic  theory.  It  provides 
an  ideal  ehoice  for  such  use.  Nu¬ 
merous  illustrative  iiroblems  follow 
each  chapter,  and  throughout  the 
iiisik  the  rationalized  MKS  system 
of  units  is  utilized.  The  Iimik  is 
reeommendetl  for  inclusion  in  the 
reference  library  of  every  practie- 
injr  radio  enRineer  and  electronic 
physicist.  It  is  believed  that  the 
readers  of  this  volume  will  eagerly 
await  pulilication  of  the  second 
volume  in  this  .series  eoveriny  the 
dynamic  eleetromaRnetic  field. — 
.losKPH  W.  KkARNEY,  Airhnrne  In- 
xtrumfnf.t  l.ahnratory 


Voltugi*  Stahilizf'rs 


Hv  F.  A.  BkVSON,  KlfcUnnir  K'liiii- 
neering,  28  Kusex  St.,  S^niixJ.  l.iimhin, 
l!ir>0.  125  pagfg,  12/6. 


A  I'ONCISK  monoRrapli  dealiiiR  en¬ 
tirely  with  the  stabilization  or  reRU- 
lation  of  eltH-trical  voltuRcs.  this 
book  will  be  an  extremely  handy 
reference  for  an  etiRineer  or 
teehnieian.  The  author  has  eom- 
inled  eir-"'!*'  ."’id  ••itistics  from 
bi'fh  Ilritisli  and  .American  periodi¬ 
cals  aiui  jiresents  methods  for 
applyinR  different  dcRrees  of  rcRii- 
lation  to  a  wide  raiiRc  of  voltaRcs. 

The  material  is  divided  into  four 
main  eafi'Rories ;  stabilizers  em- 
iiIoyitiR  maRnetie  saturation  de¬ 
vices,  Rlow-diseharRc  tula's,  thermi¬ 
onic  tuU-s  and  a  catch-all  chapter 
deseriliiiiR  sjH-eializerl  stabilizers, 
such  as  those  for  use  with  hiRh- 
voItaRC  r-f  supplies,  various  firidRC- 
fytH'  systems  and  so  on.  in  every 
case,  the  treatment  is  thorouRh  and 
all  pertinent  information  is  pre- 
senteil. 

Some  eiiRineers  niiRht  rebel 
.•'Rainst  one  particular  portion  of 
the  book.  In  deseribinR  the  desiRn 
of  VU-tidH‘  cireiiits.  the  author  Roes 
sliRhtly  off  the  deep  end  in  apply¬ 
inR  formulas,  where  plain  and 
simple  common-sense  enpineerinR 
is  really  needed. 

.An  extensive  table  showinR  dif¬ 
ferent  types  of  rPRulatinR  tubes  is 
presented.  Thi.s  reviewer  was  in¬ 
terested  and  amazed  to  find  that 
vdow-discharRC  tubes  are  available 
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HETERODYNE  VOLTMETER 


DEVIATION  TEST  BRIDGE 

MODIl  tl1S03  AND  IIISO? 

The  IX-viation  'I'l-sc  Hridt(e  indicates  on  a  tar^e 
illuminated  scale  the  fiercentaxe  desiation  of  a  test 
comisonent  from  a  standard  com|>onent.  The  hrid|ce 
IS  particularly  suited  for  chc'ckinjt  resistors,  capaci¬ 
tors  and  inductors  in  industrial  plants,  hut  has  prosed 
useful  in  many  six-cial  measurements  based  on  com¬ 
parison  hetsset-n  tsso  impedances.  I'p  to  KMM)  rc-sis- 
tors  or  2(MH)  transformers  may  he  checked  per  hour. 
(DICIFICATIONS 

DtiijlittH  .Mraiurt  m< »/  Kjngrt:  MnJrt  hi  I^OJ.  Resis¬ 
tance  1(1  ohiii'IO  nU'K»hm,  capacitance  50  inn.romicrii- 
tarad  10  microlarad.  inductance  2  millihenry  100 
lleiirs  Frequencs;  KKIO  cps. 

MoJi/  hi  (SO"’,  (apac nance  25  micriimicrofarads  0.1 
niicrnlarads.  inductance  100  microhenry  0.5  Henry, 
resistance  20  lOO.INM)  ohms. 

I  ri,/ut  iji\;  50  kiliKycles  |H-r  second. 

I uitrumtnt  Large  mosing-coil  instrument  to  (xmiit 
easy  readings,  and  illuminated  scale  with  zero  point  in 
the  center  The  instrument  is  safeguarded  against  over¬ 
loads.  Lull  scale  dedection  at  and  25'f. 
fiiurais  (aimparison  better  than  0.1';  at  zero  point, 
and  the  tolerance  accuracy  better  than  5',  at  full  scale 
deriection  No  sensitisits  to  hum  soltages. 

1‘itutr  Supfily:  115  suits  alternating  current  i()-l20  cps. 
lO  watts. 

luhrs:  Three  6AlYi.  si*  V6(iT,  si*  4  and  one  ()A2. 
For  .Model  HI.  150"  additional  6AL5. 

DimrUMOHi:  H”  (height)  X  II"  (width)  x  8"  (depth 
excluding  dials). 

W  eighi:  15  lbs. 


(MODIl  tl  3003 

The  Heterodyne  Voltmeter  Mcsdel  BL  2002  is 
a  selectise  tuFie  soltmeter  for  the  measurement 
of  alternating  current  voltages  in  the  high  fre¬ 
quency  range.  The  instrument  is  particularly 
designed  for  use  in  radio  laboratories  for 
measurements  on  radio  receivers.  Radar  IF- 
circuits,  for  the  control  of  signal  generators, 
co-axial  carrier  frequency  systems,  etc.  The  high 
sensitivity  makes  the  instrument  very  suitable 
lor  measuring  small  alternating  current  volt¬ 
ages,  for  example  from  aerials.  The  instru¬ 
ment  has  a  meter  for  modulation  measurements. 


I  rtyuetny  KjHgt:  20  kiliKycles  per  second  27 
megacycles  per  second  in  -I  ranges. 

\ ‘'Itage  Rjnge:  Full  scale  deflection  for  10  100 
I(N)()  microvolts,  10  and  100  millivolts,  and  for 
I  and  10  volts. 

Input  ImprJjuir:  5  megohms  in  parallel  with  12 
micromicrofaracis.  5X'ith  attenuator:  Several  thou¬ 
sands  megohms  in  parallel  with  5  micromicrofarads. 
hjnduiJth:  S  dh  at  i:5.5  kiliKycles  per  second, 

10  dh  at  6  kiliKycles  |x-r  second,  (0  db  at  1 .5 
kiliKycles  jK-r  second.  )(()  db  at  ■±.  25  kilcKycles 
|H'r  second.  Intermediate  frei|uency  is  Ui50  kilo¬ 
cycles  per  secimd. 

I  rrifutmy  Aciurjty:  About  l''i  ±  2  kiliKycles 
|xr  second. 

Irilljge  Acturjty:  ±  0.5  db  in  the  broadcast  fre¬ 
quency  range  and  :±  I  db  in  the  short-wave  range. 
Rtfrrrmr  I'ltlluge:  A  built-in  oscillator  delivering 
exactly  I  millivolt,  100  kilocycles  per  seconcl. 
MiiJuljlinn  Mrirr:  Iwo  ranges  from  O  lO'i  and 
from  0  l(M)'f. 

AuJihlr  l  oHlrol;  Built-in  loudspeaker  fur  moni¬ 
toring  the  input. 

iuhet:  Thrc-e  (>)(\  three  6AL'6,  twii  fiBAO.  0AL5, 
"S'.  SI*  ■)  and  one  ()A2. 

Hourr  Supply:  115  volts  alternating  current,  40 
120  cps,  65  watts. 

f>tmei»iV/M).  I6”lheight)  x  20"lwidth)  x9"(dep(h). 
Wetghl.  42  lbs. 


H"r«/e  for  complete  dttaili. 


THI 


E4«SR»tRte*A«Mlw< 


DIVILCyPMiNT  COMi»ANY 

OM»  USA-B#««I  A  K|a*r,  N— nw.  DdiiuHi  i 


ELECTRONICS  —  OKcmlwr,  1950 


IS5 


SPECIAL  PURPOSE  comdemsers 

PURPOSE  PROBLEMS! 


your  special 


Rated  at  2000  Volts 

Negative  750TC  —  available  in  capacities  between  2?- 
MMK.  in  tolerances  of  ■*  i'l,  *  KKi,  7-20'^';.  Tested 
at  1000  V'.D.C.  Developed  especially  for  deflection 
yoke  applications. 


Rated  at  3000  Volts 


Negative  I  »00T<;  -  available  in  capacities  between 
7S  I80  M.MF.  in  tolerances  of  -  10':,  7:>0'^. 

lested  at  ftOOO  V.D.C. 


Rated  at  6000  Volts 


Negative  7S0TC.  — available  in  capacities  between  10- 
40  MMF.  in  tolerances  of  ~  —  lO'i ,  -  20' ; .  Tested 

at  12000  V.D.C.  Designed  for  use  as  a  damper  tube 
by-pass. 


RMC  Type  B-GMV  and  Type  C  Temperature  Compensating  DISCAPS 

KMC  l)I.S(  APS  arc  approsccl  by  Itailing  2x.(H)15.  2x.002, 2x.0OC  2x.(X)5  MFD.  Type 

makers  ol  I  V  sets,  uiiitrs  and  biy;h  fre-  C  temperature  compensating  DISCAPS 

cpunis  electronic  eejuipment.  Type  H-(iMV  are  available  in  a  range  between  NPD 

dim  .\PS  are  available  in  the  following  and  N220()TC  and  in  capacities  from  5 

capacities:  .(H)l.  .IHIl**,  .tK)2,  .OOS,  2x.0()l.  to  150  MMF. 


Every  DISCAP  is  100 ’’o  Tested  for  Capoc/ty,  Leakage  Resistance  and  Breakdown 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


DISCAP 

CIRAMIC 

CONOINSIRS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFIfs  1708  Belmont  Ave.,  Chicago  13,  III. 


Two  RMC  Monts  Devoted  ExdutivelY  to  Ceramic  Cooderuers 
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f 


Nomt. 


Single  Truarc  Ring  Sloshes  Unit  Cost  44% 
...eliminates  3  operations  ond  5  ports 


Old  Way 


WASHER  AND  3  RIVETS  HEIO  BUSHING  IN  WHEEL  Diff'iculty 
in  accurate  pasitioning  of  rivet  holes  caused  rejects. 
Also  rivets  loosened  in  use. 


Redes  ign  with  one  Woldes  Truarc  Ring  cuts  cost 
of  wheel  used  in  Hor-Vey  Rolling  Door  Hardware 
(for  residential  doors)  from  26.1c  to  14.5<  — a 
44*/.  saving  for  Metal  Products  Corporation, 
Miami.  Use  of  Truarc  cuts  manufacturing  time 
76*/..  Eliminotes  5  separate  parts,  3  press  opera¬ 
tions.  And  gives  a  product  that  stands  up  better 
in  use! 

Redesign  with  Truarc  Rings  and  you  too  will 
cut  costs.  Wherever  you  use  machined  shoulders, 
bolts,  screws,  nuts,  cotter  pins,  snap  rings,  there's 
a  Truarc  Ring  that  does  a  better  job  of  holding 
parts  together.  Truorc  Rings  are  precision  engi¬ 
neered,  They  make  assembly  ond  disassembly 
quick  and  easy. 

See  what  Truarc  Rings  can  do  toward  cutting 
overall  costs  for  you.  Send  your  blueprints  to 
Waldes  Truarc  engineers  for  individual  attention, 
without  obligation. 


SEND  FOR  NEW  BOOKLET 

WALDES  \ 

TRUARC 


RETAINING  RINGS 

WALDES  KOHINOOR.  INC  .  LONG  ISLAND  CITT  I.  NEW  YORK 


I  Wold*«  Kohineor,  Inc.,  47-16  Auttnl  Ptoc* 

I  long  Ulond  City  1,  N.  Y. 

^  Pltoi*  stnd  Doto  Rook  on  Woldot  Truorc 

t  Soil  Locking  Ring  Typoi. 


Compony 

r.tf 

■  W  M  W 

r 

Rtdtsign  with  Truarc  stIMocking  ring 
i  produces  these  savings: 

I  saving 

'  eliminates  drilling  3  rivet  holes  . 

$.0042 

eliminates  riveting  washer 

.0111 

eliminates  punching  washer  . 

.00033 

eliminates  washer,  spacer,  rivets 

.02236 

cuts  cost  of  inserting  bushing 

.00037 

cuts  cost  of  inspection . 

.0032 

cuts  cost  of  wheel,  bushing,  rivet 

.0797 

.12126 

less— cost  of  Truarc  Ring  .... 

.00528 

TOTAL  SAVING  PER  UNIT  44%  . 

1 

$.11598 
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NIW  lOOKS 


MICROPHONES  IN  ONE 

Motch  any  standard  oquipmont  in  a  ftw  seconds  with 


A  TURNER  U9S 


The  bolanced  line  dynamic  with  impedance  selector  switch 


•  I'hc  Turner  I'yS  i«  a  rugged,  professional  tspe  dynamic 
nucroph«>ne  ready  in  an  instant  for  a  variety  of  jobs.  Just  turn 
the  heavy-duty,  trouble-free  ssvitch  to  impedance  desired  (So, 
200.  SOO  ohms  t>r  high  impedance)  and  you  can  serve  any 
standard  equipment  ssithout  the  expense  of  matching  trans- 
I’ormers.  The  I'oS  is  engineered  ssith  smooth  wide  range  re¬ 
sponse  from  60 — ‘>000  c.p.s.  tor  general  purpose  use.  Output 
IS  S2  db  below  I  volt/d\ne/sq.cm.  at  high  impedance.  High¬ 
est  quality  construction  with  voice  coil  and  transformer  leads 
insulated  from  ground  and  microphone  case,  and  litie  halameJ 
to  tht  grounJ.  Semi-  or  non-directional  operation  w  ith  OO®  heail. 
S'— 2'  mounting.  Rich  gunmetal  finish.  (Complete  w ith  20  ft. 
balatued  line  cable  set.  List . $12. SO. 


The  I  VS  It  one  of  the  complete  line  of  Turner  units 
lor  public  aiiiiress,  recorilinjt.  amateur  ami  commercial 
broadcast,  and  special  applications,  f-or  Sound  Per¬ 
formance-  you  can  rely  on  'Turner 


THE  TURNER  COMPANY 

905  17th  Street  N.  C.  Cedar  Rapids,  Iowa 

INCANAOA: T9f9nto.Ont 

IXPOKTi  Arf  Awripfvio,  Inc  ,  19  Brovil  N«w  YpHi  4,  N  Y. 


BY  TURNER 


for  refrulating  practically  any  volt- 
ajre  fietween  50  and  160  volt.s.  This 
table  gives  type  nurnffers  and  com¬ 
plete  characteristic.s  for  VU  tubes 
whose  operating  voltages  are  as  fol¬ 
lows;  .V).  55,  f)0-6.H.  70,  75,  83-87, 
‘*0-110.  85.  97.5,  IfM).  lO'j.  115-121*, 
120,  150,  and  160.  .A  bibliography 
with  292  entries,  all  referring  to 
voltage-regulating  rircuits,  i.s  pre- 
•senteil  for  further  reading.  J.D.K. 


THUMBNAIL  REVIEWS 

(:l,I^TKiiMF>'H.SNI<SI,  \M>  Kl.H*' 
llto.srol  .sTb'AI,  ANAI.<MiIKS  Hy 
tarhliihoj.  trom  Si'antli- 

r.avliin  H«M,k  StTvIf**.  620  W.  15S.  Ntw 
York,  1JJ47.  M2  12  50  of  ail 

mlttaru***  amJ  Impt'tlanr**.  whlrh«jv<»r  h^*TTif* 
riu*re  appropriate  In  each  cat***,  to  t'omputt* 
lk**rf*»rmancc  In  m**i'hanU*al  aiul  acou»*llcHl 
!*yst«*rti:4  ad  wall  »n  In  cln(‘tn»mtM-hanlcHl 
tran««lut  #*n»  wuch  aa  th*»  movlnK*‘  oll  trati**- 
'Iiii***p.  rnovinif -arinatur**  trarifiliirfr.  r.*- 
juifltor  traniiJucfr,  pifiit**l**ctrli-  irariH' 
♦Pn**T  ami  pl»*zo**Ie*’tH'‘  r»*«onHt*»r  Ira  hnl»*9 
•  <>nipr*‘hfnMlv»-  l)il»ho»;t  .tph> 


KI.K<'THoNI<'  KNtJI.SKKKKNtJ  MASTKK 
l\I»KX  lift',*.  Kl‘*i troiiii-.**  H»*H**arch  l*ul». 
I ‘o  .  I ’anal,  NfW  York.  2'J6  paK****. 

M7  50  S»ibJ**rt  lndt>x  to  contents  of  al- 
tno-**!  400  fjt^t'tronic  and  allied  etiitineerlntc 
imbltiatlons  l^HUt  d  In  t!)49.  Including  som** 
t.imo  patsMitM  T‘*tal  luimber  of  entrteM 
is  o\»'r  lU.OuO. 


1  \'  I.\.'<T.\!J..\T10.N  Th>  M.Mwri'>  l!> 
''.tMiuel  MaTHhall.  John  K.  Uider  rut*- 
hfher.  Inc.  New  York,  MSU.  356  piia*-. 
13  fio  \Vn»t»  n  for  the  television  recelvt-r 
Mi**talN  r,  whether  fierv  Icetnan.  expt  n 
ni**nt»  r  or  t  iiKln»  *  r  * 'hapten*  cover 
i.stture  of  teh.vl»*lf»n  .  radio  propaKOth.n  . 
.ttitenriH?*  .  tranf*nilsMl«>n  lines  and  rpccUl 
.<ni**tina  systems,  materials  ami  nielhodf 
ti.*«»Ml  in  IriMtallMtloiiH .  hlkh  masts  and 
t  'Wer  installations,  proltlems  arlsinic  In 
television  Installations,  re<.eiver  a'ljosl- 
iTieiit  ami  stTvlce  In  the  home;  municipal 
retnilatitfiis.  Summaries  and  questions 
follow  ea«’h  chapter  Includes  antenna 
<le**iKn  **quatlons  and  pnsedures,  calcu* 
l.ition  f>f  forces  on  ma.*<t  and  antenna  due 
t*»  wind  pressure  and  l<*e  W>adlna.  an»l  de- 
-ifcrn  of  w.ive  trap**  am!  Miters  tvl 


KI>KMi:.NTS  \M>  |•K.\t''rl^'K  i>\' 

.<4*rNI»  KI'> 'UKI  »lNi  S  \udlo  KnKineer 
iriK  SfH'lely.  care  of  K.  Sumner  Hall, 
i;.;i  \V  33  -New  York.  tlT  pa*res.  |3  »n» 
‘'ompllatioh  <»f  U*clnre  cours**  noU-s.  with 
illustrations,  on  32  lectures  pr» ‘•♦•nt**d  hy 
!h»»  S«H  lety  In  li*4ii  and  IHwO  Six  l»*clures 
deal  with  disc  rerordmk.  six  with  rnaa- 
Metic  f*cordln»c  ami  ten  with  film  record- 
Iruf.  with  the  remainder  covering  other 
of  . . .  .*‘V*‘tenis 


lll'llf  FII»K1,1T\  TKi'llMwl  FS  h> 
James  H.  I^naham  4tern.*>hack  l^ihrary 
Hook  No-  42  Iholcraft  Publications.  New 
York,  li*r.o.  112  paKes.  Il.on  I’ractlcal 
II. d  Usable  eiiKitcETini;  and  con.*>t ruction 
d.ita,  iiiterspersT-d  with  him>an- Interest 
ouifnents  and  arnH'dotes  with  whU'h  audio 
>nthusiasts  will  heartily  syiiip.vthlze.  The 
s*  v»-n  chapters  o<iVer  :  distortion  ;  speakers 
»ml  l-.tfTIt's:  p<>wer  amplifiers.  Htnplifler 
•lesiirn  .  |N  wer  supplier,  ph  •nf^cratdi'*  . 
Si'ine  last  wotile  alw'Ut  hiuh  M'lel-ty 


VSTM  STANI».\KI»?5  t»N  I’.LXSS  \  I  * 
‘;|,\<S  rUOld  TTS  American  S*hi.!v 
for  Testinir  Materials,  1916  llace  St  . 
I'hlladelphia.  l*a.,  secoml  eitlilon,  I'c**** 
116  paaes,  Includes  speclfl''at!f»ns 

for  alass  spool  lnsulat4»rs  and  pin-typ*' 
lime-^lass  Insulators,  with  a  method  of 
ie’«flntr  the^e  product*  Woven  (flaje. 
t.«P*s  tubular  sle«viii^  -«i<d  braids  are 
i».  .  .oN,r..d. 
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|X  Some  AISiMag  precision  made  ports  ore  so  tiny 
that  several  thousand  will  go  in  a  thimble. 

(For  illustrative  purpose,  lorger  ports  ore  shown  here.) 


Certoin  designs  in  AISiAAog  can 
be  supplied  with  open  end  POLISHED 
SLOTS  as  narrow  as  .010*. 

AISiMog  rods  are  regularly  and 
economically  produced  within  TOL¬ 
ERANCES  of  .0001*. 

AISiMag  plates  and  discs  con  be 
produced  FLAT  within  microinches. 

Some  AISiMag  compositions 
hove  such  great  resistonce  to  HEAT 
SHOCK  that  they  ore  used  in  the 
control  of  molten  metals. 

AISiMag  is  one  of  the  best 
ELECTRICAL  INSULATORS  at  high 
temperatures  and  high  frequencies. 

AISiMag  has  such  hardness  and 
RESISTANCE  TO  ABRASION  that  it 
is  used  for  extrusion  and  drawing  dies 
and  also  for  wire  recorder  and  threod 
guides 

AISiMog  tubes  hove  been  suc¬ 
cessfully  produced  with  holes  almost 
as  small  as  a  human  hair,  with  wall 
sections  of  about  the  some  thickness. 


•  AISiMog  Cuifotn  Mod*  Tochnicol  Coromict  art  ovoilobl*  in  a  wid* 
variety  of  physical  characteritfics.  AISiMag  parts  com*  to  you  ready 
for  your  assembly  line.  They  are  uniform,  dimensionally  accurate  and 
economically  fabricated  in  quantity.  American  Lava  Corporation  is 
known  throughout  the  industry  for  its  leadership  in  engineering  ond 
research  and  for  its  ability  to  produce  ceramics  that  comply  with 
specificotions  and  that  do  the  job  os  planned.  Engineering  cooperotion 
and  handmade  lest  samples  ore  available.  Send  us  your  problems. 

AMiRKAM  lAVA  CORPORATION 


,  Nx.arh,  N.  J..  Mlickvll  2  tISf  •  CHICAGO,  221  Nctik  IsSkll*  St.,  Cvxiral  *1721 
St*>*at*«  4.2*22  •  lOS  ANOIlfS,  232  S*vik  Hill  St.,  Mvi.al  *07* 
,  M*ii..  KIrkI***  7.44*1  •  ST.  lOUIS,  1123  W*iklati*«  A>*.,  Cattlal*  4*3* 
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Copper  Allot  Bulletin 

HEPOBTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER  BASE  ALLOYS 


Praparad  Cork  Month  by  BHIDGEPOHT  BRASS  COMPANY  ‘BridgcpoH*  Headquarter!  lot  BRASS,  BRONZE  and  COPPER 


MII.LS  IN 

BRIDGEPORT  CONNECTICUT 
INDIANAPOLIS  INDIANA 
Im  Caoa.io 
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BRIDGEPORT  BRASS  COMPANY 
BRIDGEPORT  2,  CONNECTICUT 

District  Or/it-a#  aod  War^ 
j  'C'  hou»a*  la  Prtacipal  Cittaa 


December,  1950  —  ELECTRONICS 


n  »urh  infttmnimtf  a  pyrometer:  1.  Corttiol  unit;  2.  Coverc.  nor/Ie.  mechartiral  motion  parti  remfwerl-  3.  Outer 
r  ihe'I  6  Inner  t>enowi.  7  Hellowi  r»Kl.  H.  Valve  lealine  t>e!l(iwl,  Q.  Ner-iIIe-valve  aiiemblv;  10.  Maihiner!  waihert 
IJ.  C*»|i|»er  tul,*4.  Couiteiy  Ilrtmn  Initruinrntl  Iliviiuai.  Mint:eH)M>)ii  Ilteieynell  KvRulatrjr  Comfiany,  Plnla  Pa 


brass  rod  in  scrt'w  machines,  as  is  the 
shaft  (  No,  7 ) . 

This  metal  has  the  highest  machin- 
ahihty  of  all  the  cop{H-r-hase  alloys. 
Turning,  milling,  drilling,  threading 
and  tapping  ojrerations  are  speeded  up 
through  the  use  of  this  alloy, 

Copirer  tubing  (No,  12)  is  used  for 
conducting  the  hydrix-arbon  fluid  from 
one  chamlier  to  another. 


Copper  AllOYS  Insure  Long  Life, 
ReliabilitY  of  Air  Control  Unit 


so  that  much  machining  is  eliminated 
and  at  the  same  time  no  problems  in 
holding  the  piece  are  encountered 
P'orgmg  alloys  containing  lead  are  ex- 
ceptionallv  easy  to  machine. 

The  two  end  covers  (No.  5)  are 
diawn  shells  of  cartridge  brass  (7(1'', 
cop(«-r  and  d()''r  rmc).  This  alloy  h.is 
high  ductility  and  is  excellent  for  deep 
drawing 


Vaiieil  atmospheres  in  oil  ref'ineiies, 
1  Tiemiral  pl.ints,  heat  tieating  rooms, 
pumping  sl.itions,  «-ti  .  necessitate  the 
use  in  s»*nsitne  control  instruments  of 
allocs  cap.ible  of  \c ilhstanding  a  wide 
iiinge  of  coiiosui*  conditions. 

Kioin  a  fiiiiition.il  stand]>oint.  the 
pieiisnar  ne«'di*d  in  carious  comjio 
iieiits  of  insti iiineiits  ie<iuires  alloys 
cctiich  I  .III  111''  sp«-edilv  inachiiieil  to 
il.ise  toler.inces  and  also  drawn  into 
deep  I  ups  and  shells. 


Clogging  Danger  Eliminated 

Corrosion  resistance  in  this  tubing, 
as  well  as  the  biKly  and  other  parts  in 
contact  with  the  hydrocarbon,  is  not 
only  essential  from  a  non-destructive 
st.indicoint  but  if  any  rust  or  scale  were 
c.irried  through  the  system  blocking  of 
the  small  orifices  would  occur. 

The  fittings  are  also  forged  brass. 

.Another  imiTortant  factor  in  favor  of 
copjH-r.  brass  and  bronze  in  sealed 
units  is  the  ease  in  which  it  may  be 
s.ilderer!  Non-acid  fluxes  are  used  and 
only  a  minimum  of  heat  is  necessary 
to  prinluce  tinning,  forming  air  and 
li(]uid-tight  joints. 

The  excellent  bearing  qualities  of 
the  copiH-r  alloys  also  help  to  make  in¬ 
struments  sensitive  and  to  reduce  wear 
to  a  minimum 


Faiiguc  Resistance  Desired 


illiisf  I  .lied  ail  control  unit, 
s  eiiipl.iced  111  the  Hrown  line 
I  ilfei  s,  uses  .i  cc  ide  I  .inge  of  cop 


Phosphot  bronze  grade  A  (Q-S"";-  cop 
(K-r  and  ,S''c  tin)  was  selected  for  the 
tadlows  as  long  life  is  essential  foi  ,i 
qiiabtv  product.  This  alloy  has  gte.it 
resist.ince  to  f.itigue  and  a  Iocs-  modu¬ 
lus  of  elasticitv  comp.ired  to  steel 
which  makes  the  bellows  very  sensi¬ 
tise  In  addition,  ph.isplmr  bronze  has 
excellent  coitosioii  resist. nice.  This 
broil/*-  can  be  coldcvoiked  to  a  high 
d<-giee. 

The  w  ishers  and  small  p.arts  (No 
HI)  are  made  from  free  tnacliming 


Pcnolraling  Liquid  Used 

The  tiislv  of  the  unit  (No  4)  is  a 
tii.iss  toiging  Acciiintelv  ni.ichined  di- 
.inu-teis  ccith  cle.iii  f.ii  mgs  .iie  neces- 
s;nc  111  this  p.nt  t.i  ai c  nimod.ite  s»-.il 
mg  nulls  Siriie  .i  he  doK  .iitioii  of  low 
\is»i-sitv  IS  i.'.ed  even  muroscopic  [si- 
lositv  would  calls*-  le.ik.ig*-  Th*-  foig 
mg  IS  .iicin.it*'  enough  dmi*-nsionallc 
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£LECTROHIC  ENGINEERS 


GUARDIAN 


EFFICIENT 


EASY-TO-SERVICE 


VIBRATION-PROOF 


0\'er  a  million  Focus 
Coils  have  rolled  off 
Guardian's  production 
lines  into  TV  sets  of 
leading  manufacturers. 
With  more  than  75 
types  established  as 
Guardian  Standard, 
speedy  delivery  to 
meet  today’s  replace¬ 
ment  needs  is  a  matter 
of  routine. 


THI  OCTAL  eiuo  TTAI 


situs  *10  AC— AM  OC  «UAT  THI  lUG  HIAOil  TTM  • 

Valuable  informattun  on  HERMETICALLY  J 
SEALED  Guardian  Relays  is  yours  for  the  asking.  • 

Write  on  your  business  letterhead  for  new  com-  * 
pletely  descriptive  and  illustrated  Catalog  5-H  No 
cost.  No  obligation. 

ASK  US  TO  MAKE  SPECIFIC  RECOMMENDATIONS.  NO  OBLIGATION. 


GUARDIAN  V^LECTRIC 

1625  P  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 


1625  P  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 

>  ml  11  iiiift  ll••l•l  i■l•ltt•  ■■••(til 
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TUIES  AT  WORK 

(nmttmwtd  trim  111) 


sitivity  is  adjusted  by  means  of  the 
290-ohm  feedback  resistor  R,.  The 
last  two  stayes  are  triode-con- 
nected,  while  the  first  stajfe  is 
pentode-connected. 

There  are  two  rules  of  thumb 
for  obtainintr  stability  in  a  feed¬ 
back  system :  keep  the  numl>er  of 
reactive  components  to  a  minimum, 
and  maintain  the  widest  possible 
disparity  in  bandwidth  between  the 
different  statfes.  Kv  ot)serviny 
the.se  rules,  a  maririn  of  alxuit  10 
db  ayainst  oscillation  is  realized 
There  are  no  peaks  at  the  edyes  <if 
the  pass  band.  In  circuits  of  this 
general  tyja*.  incidentally,  the 
greatest  tendency  toward  oscilla¬ 
tion  is  at  low  frequencies.  rath"r 
than  hiKh, 

•V  vtvm  of  this  same  tyjie  has 
lieen  built  that  was  flat  to  700  kc. 
with  a  full-,scale  .sensitivity  of  100 
millivolts.  Three  11,4  staires  were 
employed  in  pentode  connection, 
with  22.000-ohm  plate  load  resist¬ 
ors,  and  each  screen  connected  di¬ 
rectly  to  the  90-volt  B  siipiily. 

The  circuit  shown  is  particularly 
tolerant  of  atrintr  of  the  batteries. 
The  insertion  of  a  1.000-ohm  resist¬ 
ance  in  series  with  the  B  battery 
Iiroduced  a  chanye  in  calibration  of 
less  than  2  (lercent. 


AvailabI*  at: 


SHEET 

ROD 

WIRE 

Foil 

TUBING 

EYELETS 

LEADS 

FABRICATED 

SHAPES 


The  Ideal  Alloy 
for  Glass  Sealing 


KWniinir.  VT\  \T  I't.r  HiiHf-Tn 
f'-.  FTi.rrTiniNH'H  p  l.'l.  S«'pt 


Made  uitdei  conditions  that  approach  laboratory  precision 
methods,  KOVAR*  is  the  ideal  alloy  for  sealing  to  glass. 
For  manufacturers  of  electron  tubes,  or  for  others  making 
pressure  or  vacuum-tight  seals,  Kovar  provides  these 
definite  and  practical  advantages  over  other  sealing  alloys: 

e  KOVAR  If  d«fiqn»<J  for  fealmij  into  hard,  thermal  shock -ratiftant 
glau 

e  KOVAR  permits  strain-frae  seals,  because  its  eipansitnaty  matches 
that  ol  the  glass  over  the  entire  working  temperature  range 

e  KOVAR  IS  not  attacked  by  mercury 
e  Uniform  composition  permits  duplication  of  results 
e  Easy  to  use 

e  Available  in  a  wide  variety  of  standard  and  special  shapes. 

Complete  inlormation  is  available  on  shapes,  sues  and  use 
of  Kovar  We  will  be  glad  to  give  you  specihc  recommenda¬ 
tions  if  you  will  describe  your  proposed  applications. 


Stable  Kleelronie  Voltage 
K<‘^Illalor 

Bv  Pktkr  (J.  Si'I./f.r 

Kurrt$u  of  Stnndortt^ 
WaAhiitffton .  n.  f' 

Kl.KrTRONIC  VOLTACr  RtT.t'IwVTOR.-; 
have  l)een  employed  when  a  d-c 
.supply  havinir  excellent  rejnilation 
and  stability  is  required.  It  is  the 
purpose  of  this  paper  to  descrilie 
a  circuit  which  produces  a  substan¬ 
tial  improvement  in  performance 
with  but  little  increase  in  complex¬ 
ity. 

The  reKuIator  under  considera¬ 
tion  consists  of  a  voltage-control 
tube,  a  d-c  amplifier,  a  stable  volt¬ 
age  standard,  and  a  means  for  com¬ 
paring  the  controlled  voltage  with 
the  standard  voltage.  A  popular 
scheme"  is  that  of  Fig.  1  A,  which 
contains  a  control  tul>e,  I’,,  a  volt- 


'Wsstinghous*  Tiad*  Mark  No  337962 
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Here’s  the  ideal  amplifier  for  control  applications 


IT£  J 

_  F.RMEROI\l 


foe  cMihooal  mformohoo  oerito—I  T  t  ioetHmr  Otviueo.  or  cootuh  your  loco/  l-T-f  topeotoeHoheo 


A  product  o«  RocHflor  Dtvition,  l-T-E  CIRCUIT  BREAKER  COMPANY, 

I9tli  A  Hamilton  StrooH,  Philodolplilo  30.  Po 

MECHENICtl  RECTIFIERS  •  SWITCH6ERR  .  UNIT  SUBSTATIONS  •  ISOLATED  PHASE  BUS  STRUCTURES  •  RESISTORS  •  SPECIAL  PRODUCTS 


Why?  Well,  for  one  thing  it's  a  n\agnetic  amplifier.  The  advantages 
are  obvious:  there  are  no  moving  parts  —  hence,  there's  nothing  to 
wear  out.  It's  shock-proof  and  vibration  proof. 

Secondly,  it  has  a  core  of  Permeron  —  I  T  E's  ama/ing  new- 
core  material.  We  say  “amazing"  because  all  I*ERMERON  cores  have 
identical  magnetization  characteristics.  This  means  designers  ran  pre 
diet  amplifier  performance  accurately  and  positively  before  under 
taking  the  exjiensive  iob  of  winding  and  potting  the  reactor' 

Furthermore,  the  lower  control  currents  required  in  amplifiers 
made  with  Permeron  cores  result  in  space  saving  equipment  with  higher 
amplification  factors  and  faster  response  time! 

Magnetic  amplifiers  with  I’ermeron  cores  are  now  being  pro 
duced  by  several  large  electrical  manufacturers  for  an  ever  cxi>anding 
field  of  uses.  These  cores,  with  their  amazing  characteristics,  have 
hel|ied  make  magnetic  amplifiers  practical  for  many  new  uses  and 
better  for  many  old  ones. 

If  your  business  is  amplifiers,  or  controls,  it  will  pay  you  to  take 
another  look  at  Permeron! 
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STODDART  AIRCRAFT  RADIO  CO 


t>b*^  SANTA  MONICA  BtVD  HOll  Y»000  38,  CAl  IF 
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Procitiort  Attonuotion  (•>  UHF  I 

U<i  rhon  I  2  VSW»  lo  3000  MC 
Turrol  Alfortuolort 
0,  10.  20,  30.  40.  50  DB 
Accurory  ♦  .5  DB 

Potonli  oppliod  for. 
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Collins  Rodio  Compony  usts  lAMICOID  for 
rosistof  and  condonsor  boords  in  its  18S-4 
Aircraft  Tronsmittar-Racaivar  Top  to  bottom 
lAMICOID  punchod,  drillod  ond  •f»9rav«d; 
soldoring  connoctioni  instoMod,  bock  viow  of 
compiott  ouombly. 


light  weight 

strength 

compactness 

good  insulating  properties 


means 


in  COLLINS  resistor  and  condenser  boards 


I.xMir.oih  ilKTinoM'ilim'  olfrrs  |ii(>|HTti<-N  that  inakt-  it  ideal  for  resistor  and 

(oiulensei  Itoards  used  in  (iollins  Radio  (ioin|)an\  Xirtraft  liansiniileis  and  Keteixers 
—where  (oiii|ia(  iness  anil  liKht  weiglit  are  essential. 

I  loles  ate  |iiiti(  hed  in  1  .XMt(.oit>  on  i  lose  i  etitets  without  lias  itit;.  i  hi|>|>iti^  oi  hte.ik 
iti^  out.  This  latiiitiated  plastii  itiatetial  has  the  stretij'th  ol  metal  at  half  its  weit’hi 
. .  .  ptoxides  tit'id  sii|)|H»tt  lor  lotidettsers  attd  resistors,  iti  a  lotnpai  t.  li}>htweit;ht  iitiit. 
I. xxiti  otti's  hi^h  dieleitrii  strength  ittsiires  ^ood  itisttlatitit;  |>io|K't ties. 

I  he  selet tioti  ol  I , xxiti  otti  lor  strut ttiral  itisnlatitit;  eletnetits  iti  xoiii  e(|iti|>tni'tit  xxiil 
assure  xou  of  low'  cost  l.diriiatioti  attd  toj)  |M'rlortnaiue.  I.et  us  hriti^  our  ‘,7  seats  of 
e\|K'rietue  iti  inakiiiK  hi^h  ijualilx  eleitriial  insulating  malerials  to  hear  on  sour  insu¬ 
lation  iirohlenis.  C.itiuaii  our  nearest  sales  office. 


Schvnectady  1,  New  York 

Offices  in  Principal  Cities 
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b«€auf«  th«  opposed  windings 
orp  on  o  tpocioi  flatted  core 

It's  a  Ward  Leonard  exclusive  — a  non-induciive  resistor 
with  Ayrton- Perry  w  inding  around  a  core  that's  flutttd 
on  opposite  sides.  Purpose  of  the  flats?  To  make  sure 
the  crossings  of  the  two  windings  are  exactly  IHO° 
apart  — thus  reducing  inductance  and  distributed  capac¬ 
itance  to  an  absolute  minimum. 

For  high  w  att  rating  in  a  given  sire  unit . . .  low-  differ¬ 
ence  in  potential  between  adjacent  turns  . . .  absence  of 
undesirable  high  capacitance  — specify  Ward  Leonard 
non-inductive  resistors. 

Vli’rite  for  Resistor  ('atalog.  VCard  Leonard  Electric 
Company,  ^1  South  Street.  .Mount  Vernon.  N  V. 
Oftces  in  principal  cities  of  L'.  S  and  Canada. 


WARD  LEONARD 

■UCTRIC  COMPANY 

•iMsitPs  .  •Htotuts  •  Mtan  .  tniiia«it  mvh.^s 


.0. 


Eatx  vcItGgo  regulator  circuit 
diaqroms 


ac'e  amiilitier,  I'.,  and  a  i-<)iistan.t- 
v<ilta|f*»  irlow  tulx-,  1’,.  Comiiarison 
t»cciir.«  in  the  Krid-oathnde  circuit 
of  r,.  .•\nalysi.'<  has  shown*  that 
one  re<iuirem»“nt  for  good  regulation 
i.s  high  gain  in  the  voltage  amplifier. 
Thus  a  jM-ntode  i.s  usually  employed 
for  T,,  or  the  cascode  amplifier*  has 
la-en  used.  Higher  gain  may  l>e  ob- 
t.-iined  with  the  cascaile  amplifier'' 
of  Fig.  lit.  It  will  he  noted,  how¬ 
ever,  that  cathode  degeneration  oc¬ 
curs  in  F,  and  F,.  In  order  to  realize 
the  full  gain  capabilities  of  the  two- 
stage  amplifier  the  circuit  of  F'ig. 
IF  has  been  devised.  Mere  both 
catholes  see  a  low  impedance 
thio.igh  the  glow  tube  F.,  which  is 
■used  as  the  voltage  standard.  The 
control  grid  of  F,  is  connect*-d  to  a 
voltage  diviiier  connected  across  the 
I'Utput  of  the  regulator.  Therefore 
the  output-voltage  variations  are 
apidied  to  both  cathodes,  and  it  can 
lie  seen  that,  as  a  result,  the  ctTec- 
tive  Voltage  gain  of  F,  is  decreased 
liy  unity.  This,  however,  i.s  of  little 
<'onse(|uence  when  high-u  tubes  are 
emplov  ed. 

I‘i  rfortnaiicr 

Tl^  calculate  the  performance  of 
the  regulator,  consider  the  eipiiva- 
lent  circuit  shown  in  Fig.  '2.\,  where 
I.  and  >  are  the  input  and  output 
V  dtages  resix-ctively,  R,  and  j.  re¬ 
fer  to  the  control  tube  (  F,  in  F'ig. 
H'l.  is  the  standard  voltage.  .-1.  is 
the  voltage-amplifier  gain.  1  .V  is 
the  voltage-divider  attenuation,  and 
R  is  the  resistance  presented  by  the 
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usts’  .n  radio  vacuuin 

ubei  of  unmatched 

individual  personal 

,xiern  equipioe'^;^^ 

.nsure  an  ultra-hard, 
,-u.  and  maximum 

,  7/-tka  product. 


;a  was  one  of  the  great 
Mstentlv 

vTetUjlillHSl^ 

,,kr  no  chances  with 
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Remarkable  new  compactness  in  precision  control 


Tlx  cxtriinc  iDtnpaitiK'ss  of  the  new  Ivix-  Motor 

Driven  InJiiition  (lener.itor  has  Ixen  aifiieMil  with  no  vai- 
rffxeot  f;eneral  jH-rfotmanie  iliaraiteristivs  Like  its  bit;.eer 
broitu  rs  in  ttu  KolKnian  line  the  I  six-  IhJ  s  loinhines.  in 
a  siiiftle  frame,  inotots  tit  hii;h  tonjue/inertia  ratio  with 
^lurafors  otierinc  it  i/>«i./o\er  a  w  iiie  ranue 

Whin  si/e  aiul  wit^fu  ate  prime  lonsulerations.  tfus  1  J 
omue  unit  will  piove  the  viluiion  to  mans  pm  ision  lontrol 
pfohlems  Separate  iiuluition  motors  .iiul  ijenerators  are  also 
asailahle  in  the  s.mie  ihametef  frame 

I'or  further  information  on  the  I  tv's  ami  others  in  the 
eompli  ti  Kollsman  i;ioup  ttf  miniature  s|x\ial  piir|>)se  A( 
motors  or  if  \oii  tisiuire  a  unit  tti  sour  own  s|XMtKations 
write  Kollsman  Instrument  Ihsision.  S.)uare  Ht  ompany. 
SO  (IS  f'tth  Avenue-.  LImhurst  \  \ 


Type  1623  Motor-Driven 
Induction  Generator 

Motor  choroctorittics:  Maximum  torque-  at  stall  — 
smooth  runninK  l  »  ill  not  tojt  )  fast  rcvt-rsini!  — 
o|x-raits  from  two-phase  stiunc.  or  from  sin>;lc-phasc 
with  phase-  shiflin>:  lomienser -available  for  (it)  or  -JOO 
lyile  opt  raiion 

Gonorotor  characteristics:  Low  residual  voltage  and 
volia>:e  spread  lonstant  frixiuenty  output- amplirude 
ilinnly  pro[x)rnonal  to  sixxsl 

Unit  characteristics:  Itoth  rotors  mounti-d  on  same 
shaft,  assuring  jxisitivc  alignment -stainless  steel  hous¬ 
ing-hardened  beryllium  copper  shaft— corrosion- 
resistant  nickel  steel  laminations  —  high  temperature 
insulation  (up  to  200*  C.  total  temperature  l  —  stainless 
steel  prevision  ball  ftearings  —  weight  i  2  ounces. 


KOLLSMQN  INSTRUMENT  DIVISION 


SQURRE Q  COMPANY 
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It  saves  mooey 

because  if  cosfs  less! 


It  saves  meney 

because  if  dries  fast! 


for  insulation  leadership 


Now  you  can  save  time,  save  money,  on  every  electrical  finish- 
enamel  job.  With  Irvington’s  new  #32  Red  Oilproof  Insulating 
Enamel,  you  get  new  speed  of  drying,  new  low  cost.  And  you 
also  get  the  bonus  protection  of  a  tough,  impervious,  800  volt- 
per-mil  insulation.  Write  today  for  technical  data  and  samples. 


IRVINGTON 


VARNISH  &  INSULATOR  COMPANY 

6  ArgyU  Terrace,  Irvington  11,  New  Jersey 
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Resistance  to  Wear 

Outlasting  hardened  steel  and  cemented 
carbides  2  to  5,000  times. 

Resistance  to  Friction 

Affording  very  low  friction  surfaces  due 
to  hardness  and  surface  continuity. 


ftesisfance  to  Heat  Distortion 

Retention  of  form  at  temperatures  up 
to  l.OOO^C. 


Retention  of  Insulating  Properties 

Excellent  dielectric  properties  over  a  wide 
range  of  temperatures. 


liMU  nlli<-ti4-  i«  a\  ailaltit*  in  a  \ari«*t>  «if 

fuini'.  It  4‘aii  Ih-  |Mili.|i)'il  li\  tiaiiu*  «»r  onlinars  liiainoinl 
|M>li«liin;:;  it  <'an  Im-  ami  Im-iiI  Its  tiaiiif. 

»a|)|>liir)‘  •iirfai'i'r*  IV)'*-  of  liirl.  ami  in  many  an(i-fri«'> 

lion  aiiplii'alioii'*,  m-i'il  not  Im*  lnl>rl<'ali‘4i. 

Tin*  rxiM-rii-mi*  that  l.iMiK  rn}:im*«*r*«  hast*  in  appUin;: 
-appliiri*  lo  lmiii>lrial  pr<M*«*-«4-!«  nia\  Im*  of  help  to  son. 
<  all  or  uriti’  lii**  I  iMii  olliri*  nran'^t  son.  (m'I  \onr  cops 
ol  lln*  nlliclir  >appliin*  I  tala  Sln‘i*l*'.  ami  tin*  "S\n- 
iIm  Im*  <  is'tal  .''tiM-k  1  i-l”  of  form-  asailaiili*. 


Thk  Air  Products  Company 

I  mu  m/  I  mtmm  C.mriidr  and  Cmtm  Cmjmmtim 
to  Si..  \.r«  Yori  17.  N.Y.  (HO  inOdwr  PiiDopal  Gtiw 

In  i.mumU  IMIMIMoN  OXYGKN  (XtMHAVY.  UMITED.TaraMa 


FIG.  2--8tabiUs*d  volloq*  raqulatoi  dr- 
cull  mainlaliu  consloal  oulput  vollaq* 
lot  loii-porconl  lloo-vollaqo  ilactuatioDi 
and  load  Tariatlon*  irom  0  lo  SO  mo 


load.  (’on.sidiTinir  iiUTfmt'ntal  volt- 
aKe.'4. 


Ar,  —  ^  ^  .t,  -r  J 

Up  +  Hl 


Rl 


(1) 


KfarraniriiiK,  it  i.x  found  that 


•  .  (2> 
Hi  S 

wluTf  Af  Ar,  is  d»‘fim*d  a.s  the  in¬ 
put  reKulation.  It  is  desired  to 
minimize  this  ((uantity,  which  can 
lie  accomplished  conveniently  by  in- 
crea.sinK  .f... 

The  output  regulation  can  la*  .spe- 
citied  in  terms  of  the  equivalent 
source  resistance  R,.  Considering 
the  rejrulator  as  an  amplifier  having 
negative  voltajre  feedback,  it  can 
be  shown*  that  the  source  resistance 


R,  - 


K 

I  t  .td 


(3) 


w  here  R  is  the  output  resistance  of 
the  amplifier  in  the  absence  of  feed¬ 
back.  .4  is  the  amplifier  voltage  itain 
for  the  .same  condition,  and  ^  is  the 
fraction  of  the  voltaire  fed  back 
In  the  circuit  of  Fijr.  1C.  I  ,  can  be 
considered  as  a  cathiMle  follower  of 


output  resistance 


R, 

•  1 


and  volt- 


intr. 


H,  - 


Rp 

M  -b  1 


(5:0  («. 


e/ft  > 

+  (1  r  e)/ft)> 


For  the  practical  circuit  of  Fiir. 
2B.  where  .4.  4,000.  .V  2.  ^  .'>. 

and  R,  —  750  ohms,  one  obtains 
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CAPACITORS  •  VIBRATORS  •  ANTENNAS  •  CONVERTERS 


FOR  HIGH  AND  LOW  TiMPiRATURE  APPLICATIONS 


Sp0<iml  pr*c**s~«  C-0 

^v«lefNV»«nl,  in  Uw  l•oko^•  ond  o 

wnit  tH«t  con  bo  eporofod  Bofoly  nt 
omb«onl  tomporalvros  op  fo  15*  C. 


Spociol  toporotoc  provontt  bfOolidownB 
ond«r  most  odvort*  •porotinp  cofidittont. 


Spociol  windinp  procots  rosolH  in  oacollonf 
R.f.  impodonco. 


Spociol  <on«rroc9ion  ratwitt  in  IowobI 
•  intorcowpling  botwoon  Mcfioni. 


ItcKod  cofbod#  constroction  (Typo  URf ) 
rosulti  in  pormon«nco  of  copocity  ondor 
Hifb  sorgo  corrontft. 


ficlotivo  C'O  tpef  wolding  procott  of 
onodo  riftors  to  logs  oliminotos  opons. 


Cetbodo  fobs  spot  woldod  to  moonting 
rings  rosolts  in  positivo.  doroblo,  low 
posistonco  <orito<t. 


Hormoticolly  soolod  by  oiclosivo  C-0  de¬ 
sign  feotwro  Eliminotos  oloctrolyto  looliogi 


I  Eloctrolyto  eontrifogod  into  soction^lllls 
'•  soctien  complotoly.  rosolting  in  long  lifo. 

IScropolews  cloonlinoss  in  Hondhng  ond 
ossombly,  strict  odboronco  to  rigid 
*  spociRcotions  for  portty. 


Cornoit  Dwbilior's  oRtonsive  onginooring  ond  oloctrolytic  moWlPocturing  fecilitios  — 
the  lorgest  in  the  world  —  ore  ot  yovr  disposal.  Yoor  inqoirios  ore  invited.  COiNEll 
OUftlltfB  EIKTIIC  COtfOtATION.Dopt.  Sooth  Rtoinftotd.  Now  Jersey  Other  plonts 

in  New  bodford.  brooktino  and  Worcostor,  Mass.;  frovidenco,  R.  I.;  tnoionopolis,  Ind., 
ond  subsidiory.  The  todiort  Corp  ,  Clovelond  Ohio 
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REASOI 

IS  Wl 

lY 

C-D'l 

1  ARE  SUPERIOR 

« 


1.1  on  AH  hruiiil  (t'r4inii.  ri-\iNtors  oHrf 
uiiiiMul  Jdii  V4lujlt|('  <  )ur4<.C('ri\(ii  \  tur 
I'iiKriin;  iirmii  pt-rfurmamc  m  rjilix. 
l(l('\isii>n  4iul  iiuluxrul  applujituins. 
M4ntil.iOiimi  to  mee  t  >oiir  rxjit  spt-ii 
liijrioiis.  il»  s<-  f^•M^Io^^  jAsurc  ixtrinic 
4iiiir4i\  ol  op('r.itioti  I’ri-iiMoii  incth 
Oils  ol  oiiitiol  4ii<l  iiispntioii  III  tlicir 
nuiiiilai  (iiic  pro\  nil-  nuxiinuin  11111- 
loriniiN  4inl  ilrpciiiljl'ilit\ 

I  he  .uv  oiiipjiu  iii_K  lil'k'  lists  j  less 
ilillfriiii  i\pts  ol  resistors  jsailjtsle 
(.10)1  AH  eiifjineers  w ill  lie  i;l4.1  to  ssorl. 
with  toil  III  jpi'liiiii;  4IIV  ol  these  or 
other  tipes  to  sour  Je-sijcns  Id  itie 
dirjiitiine.  ohtjiit  more  lomplete  m 
toim.i(iod  h\  ssriiiiu;  lot  Hulletms  K, 
tiK  .’umItiK  '  A>hlress  I )t pt  \  loil. 
I  he  <  jtisoruiulutn  (  omp.iiiv  i.ioiiak 
|)i\ision.  NiJi;.ii.i  I  .ills  Ne  w  "loik 


TYPE  CHARACTERISTICS 


low  negative  voltoge  and 
temperature  sensitivity. 

B  Medium  negative  valtage 

and  temperature  sensitivity. 

DI^D  High  negative  voltage 
sensitivity. 

low  negative  valtage  and 
low  positive  temperoture 
sensitivity. 

C  High  negative  temperature 

sensitivity. 


TYPICAL  APPLICATIONS 


General  purpose  resistor  for 
radio  receivers  and  transmitters. 


Instrument  compensation. 

X-Ray  equipment. 

Mognetic  valves. 

Motor  governors. 

Radio  transmitters  for  dummy 
antenna  ond  porasitic  suppressors 

AC-DC  radio  receivers  to  prevent 
surge  currents  in  tube  and  pilot 
light  filaments. 


GLOBAR 


Ceramic  Resistors 


CARBORUNDUM 


'■<  jrhmunJum"  jnJ  "doh.tr"  are  ref^istered  trademarks  tihich  indicate  manufacture  hy  The  Carhnrundum  Company 
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"BH  Fibcr^las  Slce\inj;  is  used  inside  the  Burner 
wells  (sec  sectional  view  above)  to  protect  the 
LFG  ^as  lines  and  thermostatic  control  lines  against 
very  hi^di  temperatures  and  open  tlames  from  the 
^as-tired  torches.  It  affords  complete  protection 
and  plays  a  very  important  part  m  the  elfuient, 
breakdown-free  operation  of  this  ecjuipment.  " 

BM  Fiberglas  Sleeving;  is  as  flexible  as  string; 
because  no  hardening  varnish  or  lacc|uer  is  used. 
It  is  heat  resistant  to  1200  1',  if  resjuired.  )X'on't 
split,  crack  or  deteriorate.  Resists  grease,  oils,  and 
moisture.  Use  it  profitably  in  your  proiluct  or  in 
plant  eejuipment.  >X'rite  us  today  about  your 
jp/LXxixan  problems. 

BtMTLEY,  Hahkis  Mkg.  Co,  Co.ssiiomoc  kcn,  1>a 


Joint  sealing  in  concrete  hiuhway  construction  is 
an  inifsortant  operation,  and  must  meet  certain 
standards.  Asph.ilt  compounds  used  for  joint  seal¬ 
ing  are  propc-rly  heated  and  melted  in  specially- 
constructed,  pas-fired  kettles.  Durinp  certain 
periods,  the  heatinp  and  meltinp  kettle  must  run 
continuously  for  seseral  days.  Temperatures  within 
the  heatinp  unit  run  as  hiph  as  -150  F.  Liejuidified 
petroleum  pas  lines  and  thermostatic  control  lines 
in  the  unit  must  be  insulated  apainst  open  flame 
which  could  cause  serious  fire  and  damage. 

BM  Fiberglas  Sleesing  is  used  inside  the  burner 
wells  of  the  Aeroil  si 20  DVP  "Meet-Master" 
Double  Vat  Kettle  because  it  meets  a  specific, 
insulation  recjuirement  fully  and  i 


lUI  Non  Trasinx  1  ibcrglas  .Slrf\in*s  arc  mailr  by  an  ra<  Ii 


Brntlry.  ttarri- procfN*  <  I*  s  |'.it  \o.  '  1  itirritla.- "  i- Krx  TM  ut  Owms-Cnininn  FibrrKtaa  C'orp. 

- I  SE  COl  KIN  NOW - 


Bc-mlty,  Harris  .Mfy;  (,•> .  Dept  1  -IS,  ConshicluM ken.  Pa. 

I  am  intcrcstfil  m  BH  Non  Kra\in>;  I  ifH-r>;las  slccsmjc _ _ 

( sire  or  1  D  ) 

_ _ _ operatinjj  at  icniperatures  of _ ‘F  at _ volts  Sc 

( proJiici ) 

so  I  can  set  how  BH  1  iherytlas  SIc-evinR  stays  flexible  as  strings,  will  not  crack 

COMPANY _ 


Send  samples,  pamphlet  and  prices 
on  other  BH  Products  as  follows 

Q  Clotton  or  Rayon  base  Sleevinjt  and 
Tubin>; 

Q  BH  "rit9  Fiberxlas  Tubing  and 
Sleeving 


NAMl 


ADDRtSS 
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runs  AT  WO*K  (CMtiiiw4) 

from  Eq.  2  and  4,  «•  1  10,- 

000.  and  R,  —  O.CHj  ohm.  The.AC  cal- 
(■iilation.<«  were  made  Tor  a  50-ma 
load  (R,  =  5,000).  Thus  a  50-volt 
input  chanitP  would  appear  as  a 
chanjre  of  but  0.005  volt  at  the  out¬ 
put,  while  the  output  voltajre  wi'l 
chanjre  0.003  volt  a.s  the  load  cur¬ 
rent  i.s  increa.sed  from  0  to  .50  ma. 

.■\n  improvement  in  the  perform- 
aiite  of  the  circuit  can  l>e  obtained 
by  iiu  rea.sinyr  .4,  throujrh  reKenera- 
tion.  .4  re.xistor  connected  l>etween 
the  plate  of  V,  and  the  vrriil  • 
will  accompli.sh  the  desired  re.<ult. 
In  this  manner  .4,  can  effectively  be 
made  in'inite,  w,th  re.sultinR  per- 
f»H  t  rejfulation. 


Circuit 

If  the  circuit  ^iven  alwve  i.s  in¬ 
corporated  into  a  power  supply,  it 
i.s  found  that  the  output  voltajte 
will  still  vary  a.s  the  line  voltajre 
i.s  chanjfed.  This  is  caused  by 
heater-voltage  variations  changing 
the  effective  bias  on  the  control  grid 
of  r,.  A  simple  method  of  compen¬ 
sation  ’  consists  of  in.serting  dio<ies 
r  and  r.  in  Fig.  21!,  in  series  with 
the  control  grid  of  VV  If  the  tubes 
are  operated  from  a  common  heater 
supi)l.v  it  is  possible  to  obtain  almost 
complete  comFs*nsation  over  the 
normal  range  of  heater-voltage 
variations. 


Adjuxtinent 

In  aligning  the  regulator,  R,  was 
disconnected,  and  R,  was  set  for 
zero  diode  comi>ensation.  The  con¬ 
trol  Rt  was  set  for  the  desired  out- 
luit  (between  225  and  275  volts). 
The  d-c  input  of  the  regulator  was 
then  varied  over  a  range  of  50  volts, 
and  R,  was  .selected  for  zero  output- 
voltage  variation.  The  diode-com- 
IH'nsation  control  was  next  set  for 
minimum  output-voltage  change  as 
the  line  voltage  was  changed  10 
t>ercent. 


Mr.  P.A.  —  Don't  Gamble! 


Failure  to  rius-t  scluslub-s  c<>*ts  you  valuable  dollars 
jts'ipardizi's  your  rej)Utation. 

I’lay  safe.  Take  advantage  of  Ihmnelly's  long  exfs-rience  in 
the  fabrication  of  sh»s‘t  metal  to  the  most  ••\:icting  sisTitications. 

In  the  elis'tronic,  radar  and  television  industries  whether 
short  run  or  big  priKluction  we  are  ts)ui|i|Hsl  to  s*Tve  you 
to  your  complete  satisfaction. 

IVin’t  take  a  chance  take  Ikiiinelly' 


MANUFACTURING 


/V  rfa  rmnnre 

.A  final  check  of  performance 
showed  the  output  voltage  to  Ik*  con¬ 
stant  within  0.02  volt  for  ±.  10  jier- 
cent  line-voltage  variations  and  for 
load  currents  from  0  to  80  ma,  the 
maximum  current  for  the  6Y6G. 
The  output  voltage  was  constant 
within  0.025  volt  (with  fixeil  load 
current)  over  a  pt'riwl  of  one  day. 
The  output  imfK'dance  was  less  than 
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Old  CoMfitfy  A  GUn  Cov«  Roads.  W>r.«olt.  N  Y. 


CT.i.-fg»g.nigWTrtHBnw 


PACKAGEO  Functional  Electronics 


Components  for  Control  Systems 


products 


Servomechonums  Inc.  designs,  engineers  and 
manufactures  electronic  control  devices  for 
military  and  commercial  applications. 

These  devices  are  composed  of  o  number 
of  functional  electronic  units,  which  ore  mini¬ 
aturized  and  packaged  as  plug-in 
components. 

Control  equipment  is  readily  synthesized 
from  these  small  component  packoges  which 
solve  the  important  system 
requirements  of :  , 

•  Spatial  adaptability 

•  Instant  maintainability 
Training  simplicity 

•  £oie  of  manufaetvra 
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READ  WHAT 


A  Bulletin  You  Should  Hovo!  If  voii  linvoii't 
yrf  triril  (I-KlI.WI  p-t  in  witli  your  l<K-al  (J-K 

I >i'l rilnitiir,  or  wrilo  for  our  new  l>nll«-tiii  to  Station 
KS,  < 'linniral  I 'i-parl  nieni .  lit'iicral  Kleetrie  Coin- 
|»an\.  I’llt'InItl.  Ma»'<a<-hnMtl». 


GENERAL  A  ELECTRIC 
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USERS  SAY 


ABOUT 


t;s  New 
Insula*'*'^ 


^W-PurpP^ 
VarnisVr 


G-E  9574 


J  I..  Ililirln’^.  <*»  iM'r  of  I  lie  .I.  I,,  lin^lien  Klectric 
Conipany,  <  oIuiiiIiiih,  (lino,  says: 

“II  >  four  found  from  tr/it  and  practical  rx/icrienre 
that  (irnrral  FArctnc  ynu  ral  pur/Hite  varni.th  Ua7-i  is 
t'lpn  for  our  uork  " 


.I  l.iiiiilioru.  owner  of  A  \  A  KlerTrir*  Motor  S-r\  ir-e, 
Mlanta,  (ia.,  says: 

“(hir  rritcrirnce  has  hern  that  this  varnish  is  as  goisl  as 
ti  l!,  claims.  It  gives  a  gmsl  emit  on  every  type  of  wire^ 
hakes  easily  and  dries  to  a  tough  coating  that  stands  up 
perfectly  in  service." 


(•11%  VV  l*rolist ,  ow  ner  of  las'kliaven  Kleetrie  Ilepair 
(*o  ,  laM'kliaxen,  l*a.,  says: 

“/  find  that  I  only  use  ahout  half  as  much  IJi>l 
illy  plat  as  a  cover  emit  on  :*o74  as  I  had  to  use  over  the 
varnish  I  had  hern  using,  and  I  yet  higher  gloss  and 
Initcr  honding." 


'I'lioso  stalenients  iinlieate 
tlie  sin-oessof  the  new  (l-K 
O.w-4.  If  yon  are  looking  for 
an  insniatiiiK  %'urnish  w  hich 
hakes  at  low  teni|M-ratnri‘s, 
IM'iiet  rates  deep  roils  easily, 
anil  risjuires  no  s|M-eial 
thinner,  in%estipite  (J-K 
ll.'.Tt. 

Urt7\  girfu  fxrfilmt  renuth  on 
aJi  typrji  of  coiU  fjrefit  ejira  high* 
fftffti  armiUurfjt.  It  m  itnr  of 
complfte  Ufit  of  fift'tru'fil  mjtulating 
nnUrrioiM^  ktiriutiing  vtiigex,  Oi/- 
kefiifg^  ctmenUt  contptmrula,  rtmis 
atui  tirinrs^  slftring^  trirr  mawr/j, 
mi^,  an</  fiftxrs,  itermatiU^ 

fuhinijt  rarmsked  ciotkst  and 
tom  I  ftus* 


•  The  trend  toward  hermetic  sealing  in  all  phases  of  electrical 
manufacturing  is  gaining  impetus.  Fusite  has  pioneered  in  the  field 
of  glass-tO'Steel  hermetic  terminals  for  use  in  fusion  sealing  — the 
only  truly  hermetic  process. 

•  We  have  prepared  a  brochure  crammed  full  of  illustrations, 
specifications,  diagrams,  and  facts  about  the  Fusite  wide  line  of 
single  and  multiple  electrode  terminals. 

•  We  assure  you  that  regardless  of  your  present  level  of  knowl¬ 
edge  concerning  glass-to-steel  terminals,  you  do  not  have  a  com¬ 
plete  or  accurate  picture  of  the  production  possibilities  of  fusion 
sealing  until  you  know  the  Fusite  story. 

Write  today  for  your  copy  of  this  literature,  to  Dept.-E. 


TERMINALS  lUUSTRATED  104SW,  l.fl,  I05SW.  R.gM 
Minioturc  —  Strotqht  Wirt  — Sinql«->Olak»  fO'$t««l  Htrmttic  Terminals. 


THE  FUSITE  CORPORATION 


CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO 

.  ■  rili^r  -  . .  . 
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A  I^IPE^ANP  laboratory 
for  pulse  measurement 
and  square-wave 
analysis 

RCA  WO-79B 


BIOCK  DIAGRAM  OF  WO-79B 


scope 


SUGGESTED  USER  PRICE 

(Includes  direct  probe  ond  low« 
copocitonce  probe  ond  cobles.) 


Unique  facilities  for 


•  Manufacturing  Applications  •  TV  Station  Monitoring 


•  TV  Equipment  Design 


FEATURING... 


y  froqwoncy  rosponso  Hat  to  S  Me 

t/  Htgh-spood  tnygorod  timo  bos* 
with  bwilt*in  delay  line 

yi  Intensify ing  amplifier 
witb  blanbing 

y/  High-speed  sawtooth  with 
trace  eapansion 

t/  Calibrating  meter  tor  instanta¬ 
neous  voltage  measurements 

yj  Also  internolly  ovailoble^ 
eotra-high  onode  voltage 


I 

t 


i 


i  hi-  Kl  A  >X  O  <  4ChtMlr  K.is  <  Kc  illitvopc* 
IS  4  pmisHin  t4Kir.i(or\  is|h-  insirunu-nt  ot 
ccMnp.ui.  pcirt.ihir  drstKn  NX  iih  ttstmcstamlinK 
trarurc-s.  this  sc-rsatilt’  tnsirunu'nt  uill  hanJIt* 
a  SA  ulo  ranicr  nl  lohs  in  rrsc  arih  atul  nianu 
tasiurmic  appiii alums 

1  hr  ( I  '**>11  IS  pafiuiilarl>  um  IuI  tcir  the 
fsbsc'rs atiim  aiul  nicasurenu-ni  i>t  1  ssn* 
ihroni/inK  aiul  El•'tU‘stum  suliaices.  iiinifitin 
ss  ast-ltirms.  t>tils«*s.  and  radar  signals  It  vs  ill 
display  ss  as  et«»rnis  has  duraium  as  shnrt 

as  one*  niu  r(»s«-st»ml  leatiinK  rdist-s  nt  s(i*rp' 
trimtrd.  narruvs  pulses,  sus  h  as  are  cncEHint- 
errd  in  l\  ssne  Kt'ner.iiurs  anil  elniro 
ineshanuat  relass  lan  readily  be  <»hsc*r\rvl. 

(Hu  til  the  unusual  tcaturi^  is  an  intcnsi- 
ts  lOK  amplifier  ss  hu  h  sets  rs  «i  blank  cHit  the 
return  trace  atul  intensils  the  brilliance  «tl 
the  torss  ard  I rac e  Mut  the  scope  h.is  a  spc<c lal 
ssne  aniplther  and  phase  polantv  ccmtrol 
sshuh  ailrm  the  instrument  to  ssne  on  ec- 


iremriy  sseak  stKnaU  of  either  positive  Of 
nej:.itise  polantv 

Tor  further  information  on  features  ot  the 
\\  (I  "*>14.  v*e  VEHir  IcHal  Kt  A  lest  Kqtiipment 
Distributor  or  vsrite  to  Conimerital 

TnKineermK.  Section  Kl2X  .  Ilarrisori.  N  ) 


SyfCIflCATIONS 

fivqwMfv 

Vrrt.  Anptiftsr  flat  }0*«,  10  (p«  !•  S  Me  wc 

Hcftt  AiH#l  A»f  riaf«.tliiR  ie«,.  10  i»s  t«  SOO  kf 

OrdteFiaa  («•«!  •mvltfiefl 

0  II  tMS  v»l*  miH  ((*#  1100  taitt  s*i  aisadr) 

6  If  IMS  vail  mOi  (Ivf  1 SOO  valH  s«<.  avad*) 

Sveiaaik  Tmt  lac*  TO  (pt  ta  TSO  Vi  Mc 

tote**rd  Tim*  tac* 

Mat  Piitiap  tpwd  1  laili  p«f  mioacccaed 

Mat  i*e*ti»iaa  Oat*  SO  ki  sac 

Taka  (ampi*m*fO— )  U(7  4  4AG7,  1  4SN70T;  1  4SHr; 

I  4M4  I  2X24.  1  $U40;  1  003; 

1  3RPI  CtT;  1  4C4 

Naia  Typa  3RRI1  COT  lataicKaRfaabU  «<ik  3101 


Available  from  your  RCA  Test  Equipment  Distributor 


RADIO  CORPORATION  of  AMERICA 

rtsT  loyiPttmr  MMmmisom.  m.j. 
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Productive 


TUttS  AT  WORK 


0.2  ohm  at  all  fn^iufiuifs  Iwluw 
200  kilocycle.*. 


Ill  1  .  i-ut.  i.t  .Nil  :  !•:  . .  V  " 

\  .iiice). 

42)  U(*A  Applioattuii  Note  No. 

.ViigllHt.  UOH. 

(3>  K  V  Hunt  aiul  R  \V.  HUkman. 
*»t  Kit*!  tiMtilo  VuUutfef  Stabtlli«Ts«,  Her. 
><  I  tu^tr..  10.  p  t.  .I.in.  I03l» 

(  I  t  (  3  ). 

<  ->1  IirA  Tube  Hanitbook  HR  3. 

lUnj.T 

<‘i)  H  !•'  Ma>»r.  t'oiitrol  of  AMipUn*^r 
li.t*  rital  linjwMlano  .  /*i*m  .  IKH,  47.  p  213. 
Mir 

(7 1  K  Valley.  Jr.  .«nd  Henry 
Walliii.in.  ’V.icuum-TulK*  Amptiflors**, 
Hill.  N.  Y.  1343. 


Nl  MKKOUS  RM'ORDINC  TOMPANIKS 
and  broadcast  stations  would  like 
to  be  able  to  record  and  i)lay  back 
the  l.")-riim  discs.  Many  of  them 
have  avoided  buying  adaiitors  for 
their  2-s|)eed  turntables,  or  buyintt 
new  :5-speed  turntables,  because  of 
the  extra  costs  involved.  However, 
most  studios  and  stations  already 
have  the  Kcar  neces.sary  for  2-sj>eed 
operation  without  in  any  way  alter- 
it'B  the  turntable  itself. 

Reeves  Sound  Studios,  New  York 
<  ity,  is  ifsinjf  the  2-speed  (S34  and 
78  rpm)  Fairchild  Unit  .'>24  trans¬ 
cription  playback  turntable  and  the 
Fairchild  Unit  '>23  studio  mod*'l 
disk  recorder,  and  they  make 
U>-rpm  masters  for  pressin^rs.  The 
'ctup  shown  in  the  block  diagram 
is  all  that  is  retpiired. 

stable  audio  sijrnal  >?enerator 
feeds  a  booster  amplifier  to  drive  a 
power  amplifier.  Throujrh  experi¬ 
mentation,  and  with  a  disk  strobe, 
it  was  learned  that  if  the  freipiency 


Modern  Air  Force  Bombers  carry  their  omn  radar  And 
the  antenna  base  lor  this  shy  scanning  systrim  is  molded 
from  Formica's  Grade  iH  25.  a  nylon  cloth  base  lami 
nate.  bonded  Aith  phenolic  resin 


Elotirowci  indattrios  find  many  uses  lor  Formica  YN'25 
in  applications  calling  lor  low  power  loss  factor,  high 
moisture  resistanceand  outstanding  mechanical  strength 


Whatceer  your  rcgwronifnls,  Formica  can  meet  them 
with  one  of  more  than  40  standard  grades,  or  with  a 
grade  '  custom  tailored"  to  order  Write  FORMICA, 
4640  Spring  Grove  Ave  ,  Cincinnati  32,  Ohio. 


H  ccartir  n 


S'GNA.. 

oo5:p^> 


eoosTti 


$e€  ond  t*tt  thi«  unuiuol 
Formica  9rodo  for  yowrtolf  .  . 
tend  todoy  for  yowr  fro«  somplo 
of  YN.25. 


Sytiem  lor  rocordinq  at  4S  rpm  utinq  a 
33  78  rpm  turntable 
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IIUIR'S  il•ctr•nlt 
niant  It  ctMO^IIy  0** 
ily»td  and  twill  !•  y«wr 


IISIIR  f^ciwliitt  in  CLASS 
WOIKINC  MACHINftV 
Ml*  mnnwfnclur*  *1:  CnMi* 
•d*  tny.  Rodi*  Twb*t 
ISlondord,  Minlotwr*.  Swb 


E  I  S  L  E  R 

JiismmW  ■.  * -,1 


STEINEN 

t  ^ 

0^^ 


OI««t 

CoAiwffofiOA  viffcovf  onf  ol^ftgotion 
•A  /ovf  p«rf  <«  cord^Hf 


EISLER  ENGINEERING  CO.,  inc 

7S1  SOUTH  13lh  ST.  •  NEWARK  3.  NEW  JERSEY 


null  TtANVOtMItS 

SlAHOAtD  •  SrtClAI 
Air.  0*1  f  W«H« 

CMlAd 

SiM«  %  *•  500  KVA 


ALUEl 


n  ONE  COMPLETE 

DEPENDABLE  SOURCE 


FOR  [yFRYTHING  IN  FLECTRONICS 


Tti*  World’*  Lar90tf  Stock*  of 

ELECTRONIC  SUPPLIES  FOR  INDUSTRY 
AND  BROADCAST  STATION  USE 


Stm^liff  v*wf  v#Mr  c«At»lidotod  •tdv'S  »• 

ALLIIO'^Ko  tiAt|l*  roltobl*  c«fT*pl*t«  tow'f*  *•»  (Wf  •Itctrowic 

•  0*p«nd  •ft  ALLlfO  f##  fK«  w«rid'i  i4ir9«%t  |fo<li%  •! 

t^McMtl  fttbct  ^rf»  fast  inftfivmontt  owdio  CRiwipmcnf  cic 
ca«t«Maf^f •mplofo  qw^iifv  imas  «!  alacffowic  twppitat  taody 
f«<  imm»d*ci»a  tAipmoot  From  **014  Out  atparf  Indwsf'ial  supply 

•  aroMa  %ooa%  you  fima  oNotf  ond  monay  Sand  todoy  For 
yowt  FKII  copy  of  iHa  1951  ALLIED  Catolog — tha  <omp/ota 
puida  fo  alacHoAK  tuppitat  IndvsftKil  ond  Broodcost  usa 

ALLIED  RADIO  CORP. 

BS)  df  io<kton  Bl«d  Dopt  II  M  O  *  CAnogo  7  lllmou 


Everything  in  Electronics  from  OHE  Source 


Send  for 
ALLIED’S 

19S1  CATALOG 


SCREW  MACHINE 
PRODUCTS 

Housings 
Assemblies 
Metal  Trimmings 
Electronic  Tube  Parts 

• 

STAMPINGS 

Metal  •  Fibre 
Phenolite  •  Plastic 

• 

Complete  Fabrication  Facilities 
Under  One  Roof 

B  &  S  Awlomotic  Screw  Machines 
•  6-Spindle  Aufomatic  Screw 
Machines  •  Semi-Awtomatic  Millers, 
Drill  Presses,  Tappers  •  High-Speeci 
Power  Presses  •  Semi-Automatic 
and  Automatic  Assemblies 

Exacting  Specifications  Met— 
Rigid  Inspection  System 

WS  INVUr  YOUR  INQUIRY 

WM.  STEINEN  MEG.  CO. 

Bruen  Cor  Hamilton  St ,  Newark  5,  N  J. 


QUALITY  STEINEN  products 


10 
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ROSIN  CORE  SOLDER 


LiH)k  tor  tlic  orin^c  paika^e  .  .  .  the  univer 
salU  popular  solder  tor  use  in  clcetrieal 
appluatitxis  where  hondini;  must  Ih; 
seeure  and  tree  trom  lorrosion. 


The  tlux  IS  in  the  solder  .  .  , 
vou  need  is  heat!  Federated  Rosin 
(  ore  Stilder  is  availahle  in 
1,  and  JO-pounil  si/es. 


Federated  makes  tt  ery 
eommercial  solder  .  .  . 
Asario  Body  Filler  Metal,  aeid-eore,  solid 
wire,  sprav  -gun,  and  bar  .  .  .  purity  and  composition 
guaranteed  hy  the  world's  leading  supplier  tif  solder. 


METALS  j 

(e 

fitdtik 

HM j  ^nct44~ 

Division  of  AMERICAN  SMELTING  AND  REFINING  COMPANY 

1  4^ 

120  Broadway,  New  York  5,  N.  Y.  | 

OFFICES  IN  PRINCIPAL  CITIES  ACROSS  THE  NATION 
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^fSUlATO«S 


THE  SUPERIOR  ELECTRIC  COMPANY 
HAS  A  STABILINE  FOR  YOUR  NEEDS 


i(  you’ff  liMikiitK  (or  (lc|K'n(.!ahle  automatic  voltaic-  rf>»u- 
lation,  iiivoti^atc  .SIAKII.INI''  fir^t.  ^  ou  II  sa%c'  time 
anti  m4>nc*y  —  you  II  get  longer  M-rviie  through  Intter 
ilcMgn  aiul  ci»n%tructioii  —  you'll  get  [H-rhirmance  anil 
o|H'rating  lharalten^til\  a>  ail\ertiNeil. 


AVAILABLE  IN  2  TYPES 

Sl  AhllINt  l>|>rll  o  iiiiiaiiunroto  aiul 
ti>ni|>lrirlv  rlriirxiiu  in  ailton.  Keeps 
ouipul  Miluge  III  ssiihin  sil  l'<  iil  pre 
sel  siilue  reganlless  iit  wiile  line  varu 
Hulls,  III  ssiiliin  ‘Il  lS'i  renalilless  nt 
I1141I  iiirreiii  nr  |siis»er  laiinr  ilian>;es 
Vkaseliiriii  ilisinriiiin  mier  exieeils  < 

SI. Milt  INI  'Ii|iell  IS  jsailalile  III  lalii 
nel  III  rails  iiiiniiiiiiiK  iiimlrls  in  nuiiu-r 
mis  raiiiiKs  IVPI  II 

PORTABIE 

SI  Mill  INI  IM  ( I  leiiriniieiliani 

lal)  leaiiircs  /ern  ssasefnnii  ilisiiiriinn. 
inseiisiiis III  111  iiiaiiiiiiiKle  anil  fmsser  lat' 
iiir  III  liiail.  nil  etteii  nn  sisieni  (msser 
laiiiil.  nn  iriliial  ail|usiiiieiiis.  Ii  is  asait- 
al'le  III  miipiil  ramies  up  In  llHi  K  ^  — 

Ini  single  anil  Inr  t  (iliase  n|Hraliiin. 

sl.MUIlM  IxiHs  11  aiul  I  .M  iH-rlorm  .is  .ulsertiscsl". 
I.uh  aiul  esery  .SIAMIMNI  .■Viiiomatu  \  oli.ige  Regula¬ 
tor  is  ms|H-iieil  aiul  tesleil  to  the  most  rigul  sihs. itu ations. 
If  —  after  sou  pun  have  a  iuihIi  I  of  either  ts  jh."  —  sou 
ssoulil  like  a  lops  of  the  ins|Hition  aiul  lest  re|sirt.  ssrile 
us  aiul  a  lull  riisiri  ssill  1h  sent  promptly. 


WPItl.US  TODAY  to*  FURTHE*  DETAItS  ON  THE  STABIIINES 


412  Maodoss  Si 
BRISTOL 
CONN 


rw  SUPlItm  tlKTRK  c 

•  ti  s  ro  t ,  ( OHHicnctT 


PmilSTAT  vAAAIlf  TlM6}OBftB«\lOIiaiACR«ftSumfS*S1AMMMXTiaH6AATOK 


TUilS  Ay  WORK  (caiitinwfit) 

of  the  line  voltage  feeiling  the  turn- 
tsible  drive  motor  ssere  made  ttl.OO.’J 
cytle.s  iii-r  .<eeond,  the  njieed  of  rota¬ 
tion  of  the  turntahle  would  he  ex¬ 
actly  iri  rpm.  That  i.s  with  the 
Fairchild  drive  set  for  ;im-rpm 
o|R-rafion.  Thi.s  results  in  .syn¬ 
chronous  4.'>-rpm  operation. 

The  scojies  read  the  phase  differ¬ 
ence  lietweeii  the  signal  generator 
and  the  hiiilt-in  sco|m‘  sweep  oscil¬ 
lator.  A  change  in  the  pattern  on 
the  .sc-n|M-  screen  iniiicates  a  shift 
in  the  freipiency  of  the  controlling 
signal  generator  and  a  resultant 
ihang'e  in  -15-rpm  turntahle  speed. 

Reeves  uses  duplicate  jwiwer  am- 
lilifier.s  driven  by  one  .sienal  genera¬ 
tor  to  oi»'rate  two  Fairchild  disk  re¬ 
corders.  one  for  original  and  the 
other  for  safety  recording.  The 
power  amplifiers  must  fie  capable 
of  delivering  adeipiate  power  to  tlie 
drive  motors.  To  properly  drive 
the  motors,  the  amplifiers  sfionld 
deliver  an  output  power  of  from  7'i 
to  10(1  watts,  with  good  wave  form, 
at  SI  cycles.  Rei'uu.se  of  the  new 
line  freipiency  applied  to  ifie  drive 
motors,  the  drive  motors  reipiire 
individual  retiming  to  maintain 
goisl  toripie.  This  is  ea-'ily  done  fiy 
the  cajiacitor  sntistitution  method, 
sulistituting  new  values  for  the  l-af 
motor  starting  capacitor  suptdied 
fiy  the  manufacturer. 

IH-Mr  'r«‘li'r«»lor  lor  .''iiri'ical 
Training 

I SOI'STRIAI.  color  televi.sion  equip¬ 
ment  using  an  18-mc  liandwidth 


Color  tolevlfeion  comera  used  In  operal 
inq  room.  Spotliqhi  on  top  ol  camera 
wat  the  only  additional  illumination 
needed  for  the  imaqe  orthicon  even 
though  color  wheel  wai  used 
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WS7  ItCNAIT,  WOUHA  N«»  TmI  .  Clij<a«* 

>A«m»<»rtiir«rt  •(  MiruMgaWy  IA«f««ry  Ralayt 

Isr  Tlwlm,  l*«4  mitd  C«iilr*l  Cirtwita 


r»AOt  MARK 


■  Heavy-Duty  Relay 
No.  HOI 


Now  Available 
with  or  without 
Compression-Type 
Terminal  Block 


llOl  *44 


For  tin*  Krst  time,  the  matted  and  versatile 
ADi.AKK  No.  1101  Mereury  Relay  may 
Ih‘  had  with  or  without  a  eomprt's.sioii- 
tyjM*  terminal  hUa-k.  Hither  style  is  avail- 
ahU‘  as  a  time  delay  or  a  load  relay,  with 
iDntaet  n«)rmally  «)|)t*n  or  elost-d,  for 
enerKi/^ition. 

The  No.  1101  Relay  offers  a  timeranKeof 
frtnn  f)f  a  see<»nd  to  20  minut»‘s.  Time 
eharaet4*rLsties  are  lixwl  and  non-adjust- 
ahh‘,  and  each  relay  Ls  tam|H‘rpriM)f.  The 
standanl  finish  Is  hlac  k  enamel,  wrinkled, 
and  <'on.st ruction  is  sturdy,  to  witlistand 
heavy  sluH'ks  and  vibrations. 


'I’he  No.  1 101  provi-d  its  value  in  such 
varitsl  applications  as  radio  traiLsmission, 
timing;  |S)wer  I'ircuits,  production  line 
time  contn>l,  voltage  regulation,  liquid 
U'vel  controls  and  .solenoid  valves.  Kvery 
day,  new  applications  for  this  iHirnoniical 
lelay  an*  In-ing  dls<*«>ven'd. 

For  thv  full  sUtry  on  tht*  No.  1 101  Relay, 
as  well  as  the  many  other  im|M>rt<tnt 
Adlake  Relays,  dn)p  a  card  to  The  Adams 
&  Wi*stlake  (’ompany,  1107  N.  Michigan, 
P^lkhart  ,  Indiana.  No  obligation,  of  course. 


Every  Adlake  Relay  Offers  You 
These  Advantages: 

HERMETICALLY  SEALED  — dust,  dirt,  moisture, 
oxidation  and  temperature  changes  can't  interfere 
with  operation. 


SILENT  AND  CHATTERLESS 


REQUIRES  NO  MAINTENANCE 


ABSOLUTELY  SAFE 
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LAB-BILT  DRY  BATTIRIIS 
Standard  or  Cualom>«nado 


MODEL  60 

Bolometer 

Amplifier 


Self  Contained  Metering 
Pull  Out  Meter 
AC  and  DC  Recorder  Output 
Ponel  Selection  of  3 
Frequencies 

Adjustoble  and  Metered 
Bolometer  Bios 


Mod*  right  .  .  . 

triced  riohl  -tJej 

by  ipecialitlt  in  tloinUitl  YjL’glW 

S*«  Alimvtol  IVrtf  lor  tto<S  thip 
m«flH  of  mocHtrte  tot. 

•oH  foppinfi  wood  tcrowt.  nwH.  boltt, 
pint  wotKori.  rivott.  tndudtng  Oevorn- 
mont  ond  AN  tpott  Prompt  doli*ory 
on  vQiiowt  typot  of  f^hiHipt  Rocottod  Hood 
S<fewt  ond  tpoc'olt  too 


USES 

ITic  MikIcI  I'll  HiilunicUT  Amplilicr  i» 
A  hand  pa\\  jrnplitirr  JcHigncd  l<i  ain- 
plif>  iht  iruipui  id  ir>MaI  or  boliv 
meter  prohes  used  in  HI  niC'i\urin>; 
eijuipiiieni.  'Hu  aniplilier  is  suiiahle 
loi  all  iHiasions  sshere  exireniels  loss 
auslio  soliaKrs  iimst  Ih-  aiiipliliesl.  Ilic 
retorder  ouiptii  makes  ilie  unit  par- 
lieularls  uselul  lor  anieniia  pattern  re¬ 
corders  requiring;  either  A(  or  IM,  in¬ 
put  soliaKs  s. 

DEXRIPTION 

I  hr  Model  tiO  Holofnvtrr  Aniphhcf  it  an 
Audtu  jmplitirr  inAorptiritinK  pirdtlel  I 
null  nnusirkt  in  a  frrd  back  Airiuit  to 
protidr  a  narro>t  hand  pats  at  any  dettred 
Irtuuntit  within  tpriih^  limits.  1  hr  am- 
phnrr  iiuludrt  a  inrirr  amplihrr  and  an 
output  mrtrr  whuh  may  hr  removed  fiom 
ihr  panel  opt-nmit  (or  u»r  at  rrnktir  Uks- 
tiont  Ihr  mordcr  ituiput  provides  a  ihiuie 
«•(  impedancrt  for  A(.  outpult  at  well  as  a 
IM  output  for  (h«)vr  mordert  rrquinne 
vuih  an  input.  Input  cirvuitt  are  drtiRnrd 
for  operation  with  irvttalt  «ir  ^0i>  «>hm  (vtlo- 
meters 


WRITS  FOR  CATALOG  49C 


PECIALTY 

OFFERS 


CHARACreRISTICS 

IHIQl  I  NO'  RANt.f  — tot)  ettifs  to  ^000 
AVilet  (ihoiie  of  1,  2,  or  S  frequencies  wnb- 
in  these  Iimiff>±2*’r  frequency  tolerance. 
HANDW  IDTH — (^2  snltaRe  p«»inttl  K',c  of 
bandpass  center  frc-quenc>. 

INprr  VOITAC.F  RANOF  Meter- 10*— 
10*  volt.  Rect»rdtr  (AC)  —  in'* — 10-*  volt. 
INPri  IMPIDANCF— 2^0  ohm  to 
•hm 

MFTI R  — I  oitanthnm  meter  s»alc  (0 — 20 
db>  with  100  dh  decide 
RFCORDFR  Ol  I'PI  T— AC  01—100  volts 
^0.000  ohms  Additi>>nal  output  impedances 
of  Vino  (dims,  ohms,  and  2^0  ohms 

IH'  01— O  volts 

IMIIOMFIIR  RIAS— AdiuvraMe  in  steps  nf 
current  thange  over  a  range  2  1 — 
metered  directlv. 

Hive  FR  St'PPI.Y— m  volts  SO/60  evdes 
10  watts. 

IHMINSIONS— 19-  wide.  M’c"  high  10" 
deep 

W  Fir.lfT— 2’  lbs 

HNISH — Blue  grey  wrinkle  panel  and  ma 
hogany  cabinet  (unit  miv  be  rack  mounted 
without  cabinet  if  desired  ) 


Write  tor  FREE  CATALOG 

Thil  cotolo^  9>vet  complete  lpec»fiCot<oni  of 

78  lob  8dt  BoHeties  of  induttrial  otid  hord 

to  0«t  types 

CUSTOM-MADE  BATTERIES 

Buttery  Specificotion  Sheet  >ilu«trQted  «n  cot- 
0I09  enables  you  to  9et  ony  type  dry  bottery 
designed  and  mode  to  your  ind<«iduol  spec 
•  f'cotions  —  even  in  smoU  quontit<es' 

SUPER  SERVICE 

Specioity  Battery  Compony  is  specollv 
eqwipped  to  moke  all  lab  6<lt  Bofteriei  fRESH 
for  each  order  ond  ship  immediately  Give 
your  customers  *his  voluobie  service  Write 
for  o  new  catalog  today 


240  Hightond  Ave 
Needhom  94,  Mass 
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fOURS  MOW! 

\  2500  CORI^^ 
LO  ALR^y! 


SERVICES  COMPONENT  REQUIREMENTS 


$ncincATiON$‘ 


ENERAL  ELECTRIC  germanium  diodes  must  meet  the  most 
rigid  specifications,  yet  volume  produaion  continues  to 
drive  their  prices  steadily  downward.  Compare  new  Ci-I! 
prices  with  all  others  .  .  .  then  check  the  following  reasons 
for  this  ever-widening  acceptance  among  electronics  de¬ 
signers,  engineers,  and  ec|uipment  makers; 

Dual  Mounting — For  Convenience — Versatile  (>-1' 
diodes  can  he  mounted  two  ways:  clip  them  into  place 
hy  means  of  their  husky,  nun-uxidi/ing  nickel  pin 
terminals  ...  or  use  each  diode's  well-tinned,  copper- 
clad  steel  leads  to  solder  it  into  the  circuit.  These 
special  leads  are  strong  and  Hexihle,  conduct  less 
heat  than  ordinary  types,  and  thus  present  damage 
during  soldering. 

Platinum  Whisker — For  Strength — To  assure  stabil¬ 
ity  and  long  life,  the  G-E  diode's  pigtail  whisker  is 
of  platinum,  which,  unlike  tungsten,  can  he  strongly 
welded  to  germanium. 

Moisture  Resistant  Insulating  Cose — For  Protection 

—  A  special  insulating  case  of  molded,  mineral-filled 
phenolic  protects  this  unique  welded  contact.  The 
case  is  also  tapered  to  assure  correct  polarity  mount-  ^ 
ing.  These  diodes  are  so  easy  to  handle — you  can  V 
install  'em  in  the  dark! 

Looking  For  A  Long  Life  Diode?  Vi’e've  got  'em!  The  com¬ 
plete  G-E  line  includes  four  general  purpose  diodes,  two 
JAN  types,  two  TV  types  (more  than  half  a  million  of  these 
have  already  been  supplied  to  TV  receiver  manufaaurers), 
one  u-h-f  model  and  the  high  quality  quad  of  four  balanced 
diodes.  For  product  and  application  engineering  service, 
inquire  at  the  G-E  eleoronics  office  near  you,  or  write: 
General  F.lectric  Company,  Electronics  Part,  Syracuse,  S.  Y. 


7/t  ^f// 


rr/ice  tn _ 


GENERAL  @  ELECTRIC 


NEVJ 
DIODE 
HANDBOOK 

Now  in  2nd  frmtmg*  Horn  oro  66  of 

foett  on  cKoroctorittict,  advontago««  ond  clr* 
cuitry  of  diodo*.  CKort««  curvot,  diogrom, 
typicol  opplkotiont.  loathorotto  bound,  tooM* 
(•of  stylo.  Suppiomontary  shoots  fvmishod 
froo  os  pubKshod.  WotlH  many  timos  its 
modost  prko  of  $1.26.  Sond  cf^odt  or  monoy 
ordor  toi  Gonorol  flocfrk  Compowy^  Sscffoo 
4120  floctronks  Rotk,  Syrocimo,  Nov  fork. 
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TUtES  AT  WOtK 


witK  r>(Mt-line  horizontal  rfsolution 
was  demonstrated  by  DuMont  to 
surKeonn  attendinjr  sessions  of  Th>- 
N'ew  York  Academy  of  Medicine  sit 
St.  Clare’s  Hospital  in  New  York 
City.  Amttle  lijfht  for  bright  and 
clear  color  pictures  was  obtained  by 
supplementinK  oj)eratinK  table  il¬ 
lumination  with  one  spotliKht 
mounted  on  top  of  the  camera,  even 
thouirh  the  imajre  orthicon  had  to 
work  throuy'h  the  rotatinvr  color 


For  Drawings  That  Wont 
Get'EDGY'With  Age... 


Sf)ocily  Atkwiiqht  Tracing  Clolh!  Then  you  can  be  sure  that 
no  matter  how  olten  a  master  drawirrg  is  yanked  out  of  the 
cabinet,  it  will  never  become  tipped,  or  pKiper  frayed  around 
the  eriges  to  Sfioil  your  work. 

Arkwright  Tiacing  Cloth  is  the  best  insurance  you  can 
get  thrrt  your  drawings  will  never  go  brittle,  discolor  or  become 
o|)aque  with  age.  Best  insurance,  too,  that  original  drawings  are 
always  sharp,  clean  and  ghost  free.  Etasur(>s  on  Arkwright  clolh 
re  ink  without  feathering.  And  every  toll  is  carefully  inspiected 
for  pinholes,  thick  threads  or  impeifections  of  any  kind. 

All  good  reasons  for  you  to  temem  __ 

1m*  t :  it  a  (hawing  is  worth  saving,  m 

put  It  on  Arkwiight  Tracing  Cloth.  f  t  Jw 

Would  you  like  a  .sample?  Write 

Arkwright  Finishing  Company. 

Providence,  R.  I 


Vliltlnq  doctors  watchioq  surqlcal  oper 
anon  lo  lull  color  on  IZ'^  lnch  tcrssn. 
Fidolily  Is  sullicisnt  lo  show  Individual 
nsrvss  and  veins,  and  camera  riqht 
alonqside  operailnq  table  qives  belter 
view  than  il  looklnq  over  shoulder  ol 
surqeon 


wheel  of  the  .segueritial  Maiiriing 
sy.<teni  employed. 

The  only  e<|uipment  in  the  operat¬ 
ing  room  wa.s  the  camera  and  a 
microphone  for  commentary  by  tlie 
.surgeon.  In  an  adjacent  scrub- 
room  were  the  four  portable  units 
needed  for  producing  the  complete 
picture  -ignal  the  low-voltage  siip- 
[ily,  sync  generator,  camera  control 
and  color  mixer,  and  a  T-indi  color 
monitor.  The  large  color  monitor, 
providing  a  12*-inch  picture  bright 
enough  for  viewing  by  up  to  -in  per¬ 
sons,  was  liK-ated  in  a  down-stairs 
auditorium  of  the  hospital  and  con¬ 
nected  to  the  control  point  iijista-rs 


December,  1950  —  ELECTRONICS 


BRADLEY  LABORATORIES,  INC. 

82  MEADOW  STREH  NEW  HAVEN  10,  CONNECTICUT 


RECTIFIERS 


perform  a$  rated! 


YOU  ('AN  UOUNT  i)n  performance  exactly  as 
rated  with  Bradley  rectifiers  —  whether  your  require¬ 
ments  involve  one  unit  or  a  hundred  thousand  units. 
Our  exclusive  vacuum  prtKess — as  applied  to  selenium 
and  copper  oxide  rectifiers  —  provides  the  highest 
type  of  quality  control.  You  get  the  rectifier  you  neevl, 
predictably  accurate,  true  to  rating  and  long-lived  even 
under  extreme  operating  conditions. 


StSl  SERIES 
$«l*nium  fof 


SPECIAL  POWER  CONVERSION  PROBLEMS 
—  the  kind  that  get  you  shrugs  elsewhere  —  are 
challenges  that  we  accept  and  handle  with  speed  and 
competence.  Bradley  has  helped  many  leading  manu¬ 
facturers  use  rectifiers  in  new  ways  that  have  led  to 
improveil  product  performance.  VC’e  can  help  you,  t<K>, 
on  either  standard  or  special  requirements.  If  your 
prcxluct  involves  a  rectifier  —  see  Bradley  to  get  the 
performance  desired. 


^  eXM  SERIES 

Copper  oxide  for  inttruments. 


SEMX  SERIES 

Selenium  for  high  current  u»et. 


-  % 
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CENTRAL  PAPER  COMPANY 

INCORPOKATEO 


TK»  hnMf  tl  7TS  illvfttPOf«d  tft 

On«  0<  O  POP»9«ng  fPOM  1*4*  to 

5  in  wtfh  r«»iitan<«  rong«t 

Qf  10  to  500  000  ohmt 

OAMfWiU  fot«nt>0««l«'«  Of*  pf*‘ 
cuton  initrwm*At»  in  mtmty  r*«p«cf. 
Th*f  f*ottfr*  •fltr*in*!y  ck»«*  itmJt  in 
*l*ttfi<ol  chofoct*f 'itict  and  mocHon- 
l<ol  conttfwction.  low  •l•ctrl(al  non*, 
ktw  torqu*,  ond  long  lit*-tof  in*«i*ti 
ot  1  000  000  <yct*»  of  op«rot*on 

AM  tfp*i  wJI  op*rot*  with<n  lp*(l- 
if.*d  lifMtti  of  p*rfOfinonc«  ot  t*mp*r 
otur*t  -  55  C  to  ♦  55  C  .  95%  f*lo 
t.v*  Kw«n>ditf  of  oltitwd**  up  to  50,000 
f**t  Coffotion  f•l••lont  moioriolt  of* 
ui*d  thfOugKout  and  oil  iniulot'ng 
porti  Of*  fwngicid*d  Our  poUntiom 
•t*f»  m**t  AN  (  19  »p*<ificat<oni. 

W*  mvil*  your  Inquin*!  and  w<M 
g'odly  *tudy  ond  quot*  on  ip*<«oi 
f*qu('*m*ntt. 


Write  tor  Bulletin  F-68 


THE  GAMEWELL  COMPANY 


Nawton  Upper  Fall*  64,  Mossochutettf 


We  are  specialists  in 
Electrical  Papers  —  Let 
our  laboratories  analyze 
your  requirements. 


TIME  AND  NUMBERS 


Free  Booklet 
"Industrial 
Foper  —  The 
New  Produc¬ 
tion  Answer." 
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NO  1030  LOW  FREQUENCY 
•  Q"  INDICATOR 


*•  •!'  ,  V)  .W 

. , 

<•  :.  1..I  .  V  ^ 


toroidal  inductors 

60  CPS.  TO  I  MC. 


NO.  1140  NULL  DETECTOR 
AMPLIFIER  MODEL 


NO.  1180  A  C.  SUPPLY 
I  VOLT  TO  100  VOLTS 
AT  60  CYCLES 


NO  1170  DC.  POWER  SUPPLY 
DIRECT  CURRENT  UP  TO 
500  MA 


FOR  CHECKING  TELEVISION  AND  COMMUNICATION 
COMPONENTS  WITH  ACCURACY  UNDER  LOAD. 

This  bridge  has  an  impedance  range  oi  one  millihenry 
to  1000  henries  in  live  ranges.  The  inductance  values 
are  read  directly  from  a  four  dial  decade  and  multi¬ 
plier  switch.  Range  oi  this  instrument  can  be  extended 
to  10,000  henries  through  the  use  oi  an  external 
resistance. 

The  inductance  accuracy  is  within  plus  or  minus 
17.  through  the  frequency  range  from  60  to  1000 
cycles.  For  the  largest  multiplier  at  1000  cycles,  the 
accuracy  oi  the  bridge  is  decreased  to  27..  60  or  50 
cycles  line  frequency  is  generally  used  with  this  bridge. 

On  the  1000  henries  range,  the  D.C.  is  limited 
to  20  MA.  On  the  100  hennes  range  the  D.C.  is  limited 
to  200  MA.  On  all  lower  ranges,  the  circuit  con  be 
one  ampere  maximum. 


SEND  FOR  ULTEST  CATALOfi! 

FREED  TRANSFORMER  Ctl 

lEPT.  11 171t-36  WEliFtELI  ST..  (IIHEITOII)  limiYM 


POWER  transformers 
COMMERCIAL  QUALITY 


hermetically  sealed 

TO  MEET  MIL  T. 27  SPECS. 


SUB  MINIATURE 

hermetically  sealed 
transformers 


PTmCv 

27.  NEW  YOIK 
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TbICS  AT  WOKK 


(C04t(lMWCdl 


NEW  STEVENS  THERMOSTAT 


Control  point  tor  DuMont  tolecolor  in- 
ttallation  at  St.  Claro’i  Hoapltal  in  Now 
York  City.  Comoro  control  and  7  inch 
color  monitor  are  on  top  tholl.  with 
powor  lupply  and  oyr.c  qonorator  below 


•  close  temperature  control 

•  clean  moke  and  break 

•  fast  response 


VMtli  maxial  Ktl-ll  I’caMiv 
lf<ii  tifld.i  1't‘f  .'fiiniil  v'avt' 
llii-kfrlfss  ima>ff>  in  the 
'V-ti-m. 


'  M  T  (-'omp.iccly  designed  for  use  in 

^  ^ . j.,  comnuiiiications  equipment,  elec- 

I  I  tronic  devices  and  apparatus  de- 
manding  a  high  degree  of  tempera- 
I  tore  stability,  Stevens  Type  C* 

•'  . .  ; . t  ’  therm«>stats  feature  an  electrically 

inde|H.-ndent  bi-metal  that  responds 
^  from  tOHlrolled  det  ice. 

<  ;  I 

..  . . j..(  Tvpical  temjH-rature  curve  at  left 

j  shows  how  this  construction  com- 
-i-i  pletely  eliminates  artificial  cycling 
I  or  life-shortening  "jitters."  Current 

I’  '  I  j  flows  readily  through  stainless  steel 

.  «>r  alloy  contact  spring  .  .  .  does  not 

pass  through  high  resistance  bi¬ 
metal.  Contacts  «HH-n  onlv  when  bi-metal  overcomes 
spring  pressure  and  friction  of  bi-metal  strip  against 
contact  spring  surface — for  a  iU\rn,  positive  break. 

C.'omivinents  are  [wmia-  c^'n'-act  spb  mo 

,  ,  ,  B  Ut^A,  StBlP 


f  '.Ittiiil  Ita-f  itiitl  i  ttp  liiiliealtir 

Thkokktk  At,  siTfiiiKS  at  Kvans  Sig¬ 
nal  I.aliiiratnry  in  llli.'i  iinlirated 
that  radar  ii|)«Tating  at  approxi¬ 
mately  one  centimeter  .-dioiild  detect 
clouds.  An  experimental  radar  set 
operating  at  l.'io  centimeters  was 
loiilt  at  the  Fort  .Monmouth,  -1. 
I.ahoratory  and  the  results  were  en¬ 
couraging. 

t'loiids  have  been  detect*-il  as 
high  as  111. (Mill  feet  and  .several 
layers  of  clouds  have  been  detected 
and  the  height  of  the  bases  and  tops 
of  tin-  layers  determined.  The  ac¬ 
curacy  of  height  information  has 
Is-en  cliecked  by  means  of  te>t 
flights  and  foimil  to  be  exception¬ 
ally  g'OOli. 

.■\n  .\-scc>pe  indicator  showing  in¬ 
tensity  of  cloud  echo  versus  height 
was  used  originally  as  the  only 
indicator.  I.ater  a  facsimile-type 
recorder  was  adapted  to  print  the 
video  information  and  thereby  ob¬ 
tain  a  permanent  record  of  the 
height  of  bases  and  tops  of  cloud 
layers. 

nevebtpnient  models  of  the 
.\N'  TI‘t}-ii  are  Is-ing  built  by  I’.en- 
dix  liadio  for  the  .“signal  Corps. 
Three  systems  an-  being  made  with 
ti'ed  vertical  beam  and  one  system 


manufacturing  company,  inc. 

WANSFlfCO.  OHIO 
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^hin 


LIGHTER,  STRONGER,  SAFER 
FIGURE  TUBES  MADE  WITH 


give  your  sets 


sales  appeal 


isioii  purrhas<«rs  in-***!  no  iiitro- 
(iiu'tion  to  Staiiilfss  Stti-I  .  .  .  thov'vf 
Itfi'oiiie  with  its  li^ht 

wi-ight  and  siiiH-rior  strength  in  hun- 
drisls  of  hom«>  pnxliu'ts.  l's»tl  for 
pii  turo  tulw  »-oiu‘s,  it  >;iv»-s  siiU^smon 
an  extra  talking  |>oint  in  favor  of 
your  s«-t. 

Custonu'rs  will  Is-  pleasnsl  to  hi'ar 
that  Stainh-ss  t-oiu-s  weigh  at  least 
one-thin*  l«‘ss  than  all-glass  eon»‘s, 
yet  they  are  stronger  and  less  siis- 


o«‘ptihle  to  the  dangers  of  implosion 
and  breakage. 

The  weight  re<luetion  that  Stain- 
k'ss  makes  (xissihle  is  highly  imt)or- 
tant  from  the  manufaeturmg  stand- 
|)oint.  It  materially  nslui-^-s  tlu‘ eiKst 
of  handling,  packing  and  .shipping 
pieturi'  tulx-s  and  .s»‘ts. 

\  new  grade  of  II-S  .S  Staink'ss 
St»s-1  U'S  S  17-TV  — has  Us-n  de- 
vidoped  espei-ially  for  television 
applii.atioiLs.  The  uniipie  eharaet«*r- 


Lsties  of  this  new  Stainless  grade 
make  (Missihle  the  fusing  of  glass 
faivplate  and  n«*ek  to  the  metal  cone 
with  an  airtight  seal. 

If  you  are  inti'n-sUsI  in  Stainh'ss 
St«H-l  for  pi«'tur«‘  tuls^s,  take  advan¬ 
tage  of  the  information  a.ssemhk'd 
during  devi'lopment  of  U'S  .S  17-TV. 
.S'tid  your  request  to  llniusi  StaU^i 
Stisd  ( ’orjMiration  Sul>sidiari*‘s.  2210 
('arnegie  Huilding.  I’ittsliurgh  dO, 
I’enn.sylvania. 


«ME»IC«N  STttl  t  wilt  COMPtNY.  CLtVttAND  '  CtANtCIt  IlllNOIS  STfFI  (OIPOIttlON.  PITTSlUACH 
(OLUUIIA  STFtl  (OMPANV  LAN  FAANCtSCO  '  NATIONAL  TUIF  COMPANY  PlITtlUIGH  -  TFNNFSSFF  COAl.  IION  S  AAlltOAD  COMPANY,  IIIMINCHAM 
UNITED  STATES  STEEL  SUPPLY  COMPANY.  WAIEHOUSE  DISTIIIJTOIS.  COAST  TO  COAST  -  UNITED  STATES  STEEL  EXPOIT  COMPANY.  NEW  YOU 


U'S'S  STAINLESS  STEEL 

SHEETS  •  STRIP  •  PLATES  •  BARS  ■  BILLETS  •  PIPE  •  TUBES  •  WIRE  ■  SPECIAL  SECTIONS 

-  —  -  -  -  N-INM 
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I 


/ 


135 

SECONDS 


ArcRb^s^b 

I 

UVCAI  fiAAA 

n  I  oUL  OUUU  ^ 

A  New  Insulating  Material  with 
Outstanding  Electrical  Properties 

An  ••xtn*  i.fly  hiKh  <li«>l**«  tric  Btrenjfth  coijf)Iwl  with  rramtitnce 
to  rnomtiiiv  an<l  chi'niicai  attack  make  thw  new  material  ideal 
for  el»<ctrical  iiwulation.  llyHol  HOtk)  haa  good  dinM‘rwional 
Htahilitv  and  do<*H  not  rw^uire  fabric  hacking.  Available  in 
ro<l,  tuiw,  aheet  and  caatmg  reain  form,  Hvaol  (KKM)  may  be 
ex|*oM-d  to  14d'  ('  for  KK)  daya  without  embrittlement.  Write 
for  ttrhniCdJ  details  and  samples. 


ELECTRICAL  PROPERTIES 


Pow*f  toctof 

CofHtont 
lo««  tcKfor 

Af( 


0.005  at  60  <yci#« 
3,70  ot  60  cyclai 
0.009  ot  60  cycl** 
350  volt»/mil 
135  s*condi 

riANTS  AT 
OilAN  AND 
V  SMfTMrotT,  PA 


laboratories,  me 


OliAN,  NEW  YORK 


<$> 


NATIONAL 

•  Prevea 

*.  Pepeadable 

•  Qajdi^ 


Fits  Your 

^^Productiou  To  /I  "X’* 

Kf  nvon  »TV'_hiRh  quality,  uniform 
transformers,  arc  your  last  bet  for  drvclopmrnt, 
prixluction  and  exix-rimental  work.  For  over  20 
years,  the  KENYON  “K”  has  Ixen  a  sign  of  skill¬ 
ful  engineering,  progressive  design  and  sound 
construction. 

Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T’s,"  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 

New  Catalog  Edition!  Write  Today! 

Ki  nv<m  new  mcalificd  edition  t<  11s  the  com¬ 
plete  story  al>out  sjK-cihc  ratings  on  all  transform¬ 
ers.  Our  standard  line  saves  you  time  and  expense. 
.  Sc  nd  for  your  copy  of  our 

Act  latest  catalog  edition  now.' 


NEW  TURRET 
SOCKET 
ASSEMBLIES 

Designed  for  our  7-pin  ond  9-pin 
miniature  tube  sockets.  Permit  com¬ 
pact  sub  assembly  wiring  at  base  of 
socket  Codmium-ploted  brass  center 
support  hos  a  stondard  length  of  two 
inches  Silver-plated  brass  terminal 
studs  Available  either  with  holes 
through  which  leads  can  be  drown,  or 
with  solid  studs.  Center  supports  of 
varying  lengths  and  other  types  of 
terminals  can  be  supplied  to  manu¬ 
facturers  in  quantity  Write  for 
drawings. 

Address  eiporf  mqutnei  to 

Export  Div.,  Dept.  E-12S0 


NATIOHAl  COaiPANX  Inc. 

.  . . li 
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Induttriat  in  tha  Chicago  Araa  hava  lhate  oulilonding  advonfoga*;  RailroaJ  Ccntrr  of  thr  L'niteJ  States  *  h'orltf 
Airffort  •  tnlund  H'atirHays  •  (ieographical  Center  of  L .  .S'.  Population  •  (treat  Pinaneial  Center  •  The 
“(treat  Central  Market"  •  Food  Producing  and  Processing  Center  •  lA'uder  in  Iron  and  Steel  Manufacturing  •  Good 
Ltthor  Relations  Record  •  More  Than  2/(>(),l)tH)  Kilowatts  of  Power  •  Tremendous  Coal  Reserves  •  Good 
Government  •  (jmid  Living  •  Good  Services  for  Local  Tax  Dollars. 


TERRITORIAL  INFORMATION  DEPARTMENT 

Marqualta  Building — 140  South  Daarborn  Siraat,  Chicago  3,  lllinoii — Phona  RAndolph  6-1617 

COMMONWEALTH  EDISON  COMPANY  •  PUBLIC  SERVICE  COMPANY  OF  NORTHERN  ILLINOIS 
WESTERN  UNITED  GAS  AND  ELECTRIC  COMPANY  •  ILLINOIS  NORTHERN  UTILITIES  COMPANY 


Indnstries  have  Room  to  Grow 


oak  |n»m  a  small  acom^Toxus’ 


Lofty  oaks  can’t  grow 
from  little  acorns  without 
room  for  deep  nwts  and  spreading  branches.  And  rixim 
to  grow  IS  as  essential  to  industry  as  it  is  to  mighty  oaks. 

Here  in  an  area  of  1 1  .IXK)  square  miles,  C  hicago  and 
Northern  Illinois,  there  is  a  multitude  of  desirable 
pl.int  Sites  all  within  easy  access  to  the  greatest  indus¬ 
trial  center  of  the  I,  nited  States,  and  yet  all  otfer  that 
advantage  which  is  so  essential  in  these  days  of  indus¬ 
trial  expansion — decenirali:ution  and  room  to  grow. 

Add  to  this  the  tremendous  facilities  in  C  hicago  and 
Northern  Illinois  for  transpvsrtation,  marketing,  re¬ 
search,  education,  culture  and  gixxl  living  and  you 


have  a  combination  of  industrial  advantages  un¬ 
equalled  elsewhere  in  the  world. 

Whether  the  requirements  of  your  business  are  those 
of  a  characteiistically  compact  industrial  area  or  those 
to  be  found  in  smaller  but  easily  accessible  titles  be¬ 
yond.  the  t  hicago  and  Northern  Illinois  area  otfers 
the  wide  diversity  to  include  the  type  of  space  you  need. 


.4  l.i  1 1  f  H  1(){  S  p|^mf  tour  rri/bfPt'mrnfi  t»r// Armir 

yt'U  u  iafetut  amuh  mi  of  ihi%  urra'i  (ui*antvtne\  as  upf>i\  hi 
><>ur  husiness  Or.  it  »ou  t»p  t»i//  srnd  a  tufpfullv 

urrmeJ  list  <•/  the  u*inluf*ie  AuiA/mify  i>f  silr*  that  tsmtU  he 
Mttfahie  fiir  n  ur  ‘fperalh'n\,hasetJ on  the  infitrmatu>n  tcu  gtvt  ys 
li  e  keep  ail  ««<  h  inifyities  confiJential  Jyst  nriie  yt 
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SOMETHING! 


Rodar  Indicator,  rocordor.  and  amplilior 
uaod  lor  rocordinq  hoiqht  ol  cloud  boMt 
and  top 


with  tht*  antenna  pnsitiunable  in 
azimuth  and  elevation.  The  chief 
(iitferenie  between  the  exiKTiniental 
and  development  miKlels  is  the 
wavideiiKth.  The  development 
ntiMleU  oiHTate  at  0.86  cm  (about 
;ll.0*>0  me)  and  are  the  first  SiKnal 
Corps  radars  to  o|«-rate  at  this 
waveleiiKth. 

A  few  of  the  chief  characteristics 
of  the  systems  are  noted  ladovv ; 


That'i  whol  thiv  vervotile  inferyol  timer  by  Hoydon* 
toys  when  itv  buzzer  sounds  off.  This  audible  signal 
—  at  cycle  completion  —  sounds  continuously  until 
manually  turned  off.  The  unit  is  driven  by  a 
dependable  Haydon  synchronous  motor;  is  built  to 
give  constant,  efficient  service  over  thousands  of  cycles 


Kx|H-riiiieiitiil  Itevelopuiuiit 

Motel  MiHleli, 

1  ',S5  I'lu  0  S6  cm 

Jl.miliiic  itt.imilmc 

;u.>l  \71l»7 

liO-in  I’nrn  7  ft.  Mptallic 

Ivila  l/ens 

7  ft.  I'-srsUilu 
(■ttli  System 
uO.ttllOfeet  liO.UlM  feet 

1110,(1110  feet 

(IthSysteno 

1  osec  I  uiil  O  'J  nai-i 

fill)  rpn  -1(12  and  2,l(>0 


Wav  elenatli 
Irrsjueiicy 
MaKnetniii 
.Vntenna 


1.  Many  intervals  available  with  a  wide  range  of 
motor  speeds  and  minor  variations  in  design 

2.  '  Optional  buzzer  for  audible  signal  at  completion 
of  cycle;  sounds  continuously  until  manually  turned  off 

3.  load  contact  ratings;  lOA,  250  VAC;  1'2  HP, 

250  VAC.  4.  Unusually  compact  design;  3-53  64  ' 

X  2-55  64"  X  1-25  32".  5.  Snap  action  device  for 

quick  brook.  6  Operates  ot  peak  efficiency  in  any 
mounting  position  7  Designed  for  use  in  tight  spaces. 


Iteamaidtli  It  ride*  (I  U  dii{ 

('loud  information  obtainable  b> 
radar  ran  Ih>  of  value  both  in  avia¬ 
tion  a.<  a  tlyinji  aid  and  in  meteor- 
olojrv  for  the  study  of  eloud  struc¬ 
ture.  Development  is  continuing 
with  the  aim  of  .standardizing  on 
the  best  type  of  radar  cloud  de¬ 
tector  for  eventual  field  u.se  by  the 
.Joint  .'services. 


these  features  of  the  dependable  Haydon  motor 
Total  enclosure  —  Very  small  size  —  Slow  (450  rpm) 
rotor  for  long  life,  quiet  operation  Controlled 
lubrication  with  separate  systems  for  rotor 
and  geor  train  —  Mounting  ond  operation 
in  any  position. 


Per  cameUta  rfatifn  ori4  aneinaarmf  tpaciAcatians.  writa 
far  cotalaf  Timme  Matars  Na  333  —  Timar.  Na  333 
—  Clack  MavamanH  Na  334  Yawra  withawl  abhfatian 


rji|»a«*ilancc-(  atntntiltMi 
UtTonlrr 

Fok  many  lNiii;sTRiAi,  and  labora 
tory  priK-es.ses,  an  indication  of 
minute  current  is  not  sufficient  and 
a  graphical  record  is  required.  Most 
of  the  existing  systems  suffer  from 
limitations,  the  majority  of  which 
.are  assiviated  with  the  ditlicultv  of 
oia'rating-  a  jien  over  a  pajter  sur¬ 
face  with  the  snuill  power  available 


AT  TORRINCTON 


TORRINGTON,  CONNECTICUT 


GENERAL  TIME 
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if  it’s  TAPE ...  it’s  PRESTO 
if  it’s  PRESTO...it’s  the  BEST 


Combining  thr  features  of  machines  costing  liuiulreds  of  liollars  more, 
the  PT'QOO  answers  the  need  for  a  recorder  of  ultra-high  fidelity  in  a 
completely  |K>rtable,  compactly  designed  unit.  Fquipped  with  separate 
amplifiers  for  recording  and  monitoring;  individual  heads  for  eras«*, 
record,  playback;  three  microphone  input;  dual  speed  (IS'  and 
7*/i/8ec.).  Frequency  response  from  50  to  1.5,000  cps. 


RECORDING  CORPORATION 

Paromus,  New  Jersey 


In  Conodo:  Wolf«p  P.  Dewpit«  ltd.,  Oofninion  Square  SIdq.,  Mentreol,  Conoda 
Cverteos  M.  Simons  &  Son  Company,  tnc.«  25  Warren  Street,  New  York,  N.  Y. 


This  machine  is  identical  to  the  IU'.-10/24,  except  for  panel  size  and 
selector  control.  U  ith  a  panel  19"xl4',  the  R(M0  l-lis  shown  mounted 
in  a  durable,  leatherette  carrying  case.  Weighing  just  68  (tounds,  this 
ta|te  transport  mechanism  has  all  the  audio  quality,  speed  regulation 
and  reliability  of  a  fine  console  type  unit,  at  a  cost  far  below  a  studio 
recorder.  Presto  amplifier  (model  900-.\2(,  as  shown  with  model 
l*T-Q(K),  is  recommended. 


The  numl>er  one  choice  of  engineers  seeking  the  finest  ta|ie  machine 
for  relay  rack  mounting.  Rugged  construction  and  precision  engineer¬ 
ing  combine  to  bring  almost  faultless  operation.  Push-button  control, 
three  magnetic  heads,  speeds  of  15”  and  7*/2”/sec.;  fast-forward  and  re¬ 
wind  speed  of  250"/8ec. ;  frequency  response  to  1.5,(K(0  cps.  .\ccommo- 
dates  reels  up  to  Ih*^'  in  diameter.  Panel  size:  19”* 24' 2’-  f-onstaiit 
ta|>e  tension  assured  by  torque  motors.  Illustrated  with  the  PRKSTo 
9(K»-.42  amplifier,  recommended  for  use  with  this  recorder. 


AMERICA’S  MOST'COMPLETE  SELECTION  OF  FINE  TAPE  RECORDERS 


PRESTO  RACK  MOUNTED  RECORDER  RC  lO/24 


PRESTO  PORTABLE  RECORDER  RC-10/14 


PRESTO  PORTABLE  RECORDER  PT-900 


I 


U  li|i 


1 


HIGHER 

POWER 

TUBi 

RATINGS 


-thot  a  PILOT  LIGHT 

CAN  IMPROVE  YOUR  PRODUCT 

.  .  .  .  add  attracfion  —  safety  —  service  ? 


THIS  MAY  BE  THE  ONE 

Daiigned  tor  tow  cost  NE-51  Noon 

•  Built-in  Resistor  •  Potented 

•  U/L  Listed  •  Rugged 
Cotologue  Number  521308  —  997 

for  110  or  230  volts.  V 

SAMPLES 

for  dtsign  purpoit 
NO  CHARGE 

l/rii/f  Writ#  for  the 

/frrr.  HANDBCXtK  OF  PILOT  LIGHTS." 

Write  us  on  your  design  problems.  I  I] 

The  III  %L  IJGIIT  C  0>IPAM'  of  AMERICA 

t'orrmo*!  ^^anufa^■tur^•r  of  Pilot  l.ighlB. 

900  IlKOAnWAY,  SI.W  YOHK  S.  N  Y.  TII.KPHONK  SPRING  7-1300 


with  SPEER 
GRAPHITE  ANODES 


Tubes  with  Speer  graphite  anodes 
take  accidental  or  deliberate  over 
loads  m  their  stride  cut  tube  dam 
age  to  a  minimum/  Here's  why: 
graphite  s  high  thermal  conductiv 
ity  prevents  hot  spots,  fusing,  and 
overheating  of  other  tube  elements 
Grids  run  cooler.  Tubes  give  long 
trouble  free  service  with  200®o  to 
300  ®o  higher  potential  output. 

Speer  graphite  anodes  won't 
warp,  either  Closely  matched  tubes 
can  be  manufactured.  Frequency 
drift  hits  new  lows.  Stability  of 
inter  electrode  capacitances  is 
assured. 

For  short  wave  and  FM  trans 
mitters,  diathermy,  vhf,  motor  con 
trol,  electrostatic  precipitation,  or 
wherever  power  tubes  are  used  in 
electronic  equipment,  specify  tubes 
with  graphite  anodes 


THERE  S  A  JK  CRYSTAL 
IN  YOUR  FUTURE 


If  s  o  sure  bef  fhot  once  you've  used  o  JK 
stobiliied  crystal,  you'll  be  bock  for  more 

Their  dependobilitv  Kos  earned  them  pref 
crence  ocross  the  notton  with  electronics 
monufocturers  everywhere 

Whol'j  more  there!  a  JK  crystol  to  fit 
every  need  o»ailoble  at  modest  cost  in  sm 
flie  units  Of  in  production  quontities 


BROADCAST  STABILIZED  UNIT 

iKSTMT 

•  pw  JKSrMT  ha*  •  frw|w*»€»  rant*  ft»m  400  kr  fa  »7Sa  he 
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Here’s  a  space-saving  pr«>blem  . . .  and  another  example 
ot  how  NK’estinghouse  applies  engineering  experience 
to  handle  all  types  of  transformer  problems. 

The  problem:  To  build  a  more  compact  filament 
transUirmer  for  use  with  I’hatiotron  rectifier  tubes. 

First,  the  transformer  case,  core  and  coils  had  to 
be  made  smaller. 

Seconil.  the  large  standoff  insulator  between  the 
transformer  case  and  tube  socket  had  to  be  eliminated. 
Because  the  previt)us  case  was  metal,  a  large  standoff 
insulator  had  been  used  to  keep  the  tube  socket, 
mounted  on  top  of  the  transformer  case,  II, (><)<) 
volts  from  ground. 

The  Wettinghoute  solution:  .MOLDAKl'A  and 
Type  i.'.  HIl’FRSIL  cures,  two  Wcstinghouse 
engineered  products. 

Vil'estinghouse  Type  C  MII’FRSII.  cores,  *  •(  smaller 


than  ordinary  cores,  easily  fit  the  smaller  MOFOARTA 
transformer  case. 

.M(  )I-I)AR  FA,  a  U>w  power  fact«>r,  low  loss  material, 
also  served  as  the  perfect  insulator.  Thus  the  large 
standofi  insulator  was  eliminated  .  .  .  the  desired 
compactness  was  attained  .  .  .  and  a  difficult  space¬ 
saving  problem  was  solve«l. 

//  )o«  />air  a  tough  transformer  prohlem,  take  aJvuntage  of  the 
fjtUities  of  Westinghonse  for  quish,  prasthal  solutions.  Trans¬ 
formers  spesialh  JesigneJ  for  all  types  of  eUttrical  anJ  elei  tronis 
tin  nits,  as  well  as  a  witle  sriestion  stanJarJheJ  designs  .  .  . 
proJut  eJ  in  quantity  .  .  .  with  quality.  !  all  your  nearhy 
U  estinghouse  representative,  or  write  II  estinghouse  T.levtris 
(  orporation.  T.  O.  /lot  HtiU,  Tittshurgh  .\0,  Hennsyltania.  J-'’oS6V 
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Retent  inttaliotions  of  Wotlithop  PorobolK  Antennas  have  replaced 
hundreds  of  telephone  lines  and  several  coaxial  cables.  Railroads,  oil 
companies,  and  broadcast  stations  repoit  remarkable  savings  in  in¬ 
stallation,  operation,  and  maintenance  costs. 

The  Workshop  con  supply  parabolic  antennas  in  a  wide  ronge  of 
types,  sues,  and  focal  lengths,  plus  a  complete  engineering  service. 


PARABOLAS  —  Pr  ecision  formed  oluminum  reflectors. 


MOUNTINGS  — •  Various  types  of  aluminum  reinforced  mount¬ 
ings  can  be  supplied  with  oil  antennas. 

R.  f.  COMPONENTS  —  Precision  machined  and  heavily 
silver  plated.  Critical  elements  protected  by 
low-loss  plastK  radome 


OTHER 
WORKSHOP  ^ 
ANTENNAS 


MrwtMiliul  CiMisd  St*ti*n 

Dirtdi^iul  ind  li  DirtditfUl 

tfy,  wtdftfVB,  •*! 

luctn 

for  At*.  f»olu*.  losi* 
coA.  •nd  ^iv«t*  A**f 
comniwAKOtiont 

tv.  FM  tntf  Amtllui 


PATTERN  and  IMPEDANCE  DATA  —  A  series  of 
elaborate  meosurements  of  both  pattern  and 
impedance  are  made  to  od|ust  the  settings  for 
optimum  performance. 

POLARIZATION  —  Either  vertical  or  horuontol 
polarization  can  be  obtained  easily  by  a  simple 
adjustment  ot  the  reor  of  the  reflector. 

ENGINEERING  and  CONTRACT  SERVICE  —  If 

your  product  or  service  requires  high-frequency 
antennas,  get  m  touch  with  the  WORKSHOP. 
As  the  pioneer  and  ocknowledged  leader  in  this 
field,  we  can  help  you.  Be  it  research,  design, 
test,  or  production,  our  highly-skilled  staff, 
^  backed  by  the  finest  laboratory  equipment  in 
the  industry,  can  solve  your  ontenno  problem 
With  a  minimum  of  time  and  expense.  Write, 
or  phone  Needham  3-0005.  No  obligation. 


The  WORKSHOP  ASSOCIATES,  Inc. 

Sf'fKt.iltttt  :ti  Hit^h  l  ri/qkt'tic\  Antemus 

1 35  Cr*B<*nf  N**4h«m  H*i9htt  94,  McBBccHuBtttt 


:  TUII5  AT  WOAK 

!  fi'iim  liiss -s'uri'eiit  i  ircuite.  It  15 
!  (•I..inie<l  that  a  new  inotrument 
overcnmeit  these  liitficulties  and  pro- 
vide.x  a  robust  and  accurate  recorder 
sshich  ssill  operate  in  any  circuit 
'.shere  an  indiratintt  instrument  can 
be  u.ved. 

The  instrument  develojH*d  In 
Fielden  ( Klectronic.s)  l.td.  of  I'.ny- 
land,  and  de.scrilred  in  Klrrtronir 
h'ngintfriHU,  con.si.st.s  of  a  .servo- 
•  perated  mechani.sm  which  is  posi¬ 
tionally  controlled  by  a  mosinK  coil. 
movinK  iron  vane  or  dynamometer 
mosemeiit.  The  pointer  of  the 
normal  meter  movement  is  replaced 
by  a  li^ht  vane  Which  acts  as  one 
jil.ite  of  a  variable  capacitor,  an¬ 
ther  similar  sane,  arrantreil  to  be 


A  iy  curient  that  defl*ct»  a  normal 
moior  moToment  can  b«  rocordod  by  the 
Fieldon  Sereoqraph 


turned  by  the  .servo  mechanism, 
moves  in  the  same  arc  as  the  meter- 
;  operated  vane.  The  two  are  main- 
:  tained  at  a  constant  spacing'  by  an 
I  electronic  capai-itance  relay  which 
^  controls  the  sju-vo  motor.  The  cur- 
I  lent  to  be  measured  ha.'  to  provide 
i  only  enouy'h  eiierpy  to  dellect  a 
I  normal  meter  movement  and  tin- 
servo  mechanism  locates  the  i>en 
I  arm  with  precision  at  the  resting 
place  of  this  movement. 

1  he  capacitance  relay  employed 
I  consist.-,  of  .in  oscillator  in  which 
the  feedback  circuit  is  arranyoal  as 
a  capacitance-dividiny'  netwurk,  of 
which  the  meter  capacitor  forms 
j  one  arm  and  an  internal  preset  ca- 
I  pacitor  another.  When  one.  capaci- 
■  tor  is  larger  than  the  other  the 
feedback  is  positivi'.  and  when  one 
i  is  smaller  than  the  other  the  feed- 
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...FIRST  CHOICE  of  HAWAIIAN  AIRLINES 


WILCO 


eLECTRONICS  — Dw^ember,  »950 


WILCOX  ELECTRIC  COMPANY 


MISSOURI.  U  S  A. 


Typ0  476  Fockogod  VHf 

Sfofion 


VHF  AIR  BORNE  COMMUNICATIONS 


Howaiion  Airlines  WILCOX  TYPf  361 A  COMMUNICATIONS  SYSTEM  lor  oil  oircroft.  Thit 

coniittt  of  a  50  won  frantmittor,  a  high  (cniitivtFy  r«c«iv»r.  and  a  compoct  powor  supply,  toch  <onto>n«d 
in  a  soporoto  ’i  ATR  choisis  Transmitter  ond  receiver  contoin  frequency  selector  with  provisions  for  70 
chonnels  .  .  .  ample  for  both  present  and  future  needs 


VHF  GROUND  STATION  PACKAGED  RADIO 


HowoMon  Airlin.t  t.I.ct.d  Ih.  WILCOX  TYPE  428A  FACTORY  PACKAGED  STATION  lor  oil  ground  ilolioni 
This  consists  of  the  WILCOX  406A  fi*ed  frequency  50  wott  transmitter,  the  WILCOX  303A  fixed  frequency 
receiver,  the  WILCOX  407A  power  supply,  the  WILCOX  61 4A  VHF  antenno,  telephone  handset,  loudspeaker, 
desk  front  typewriter  well,  and  messoge  rock. 


DEPENDABLE  COMMUNICATIONS  FOR  THE  WORLD'S  AIRLINES 


During  recent  months,  mony  of  the  world  s  foremost  oirlines.  UNITED.  EASTERN,  TWA.  MID-CONTINENT, 
BRANIFF.  PIONEER,  ROBINSON,  and  WISCONSIN  CENTRAL  have  placed  volume  orders  for  similar  com 
municotions  equipment  No  greoter  compliment  could  be  poid  to  the  performance,  dependability,  ond 
economy  of  WILCOX  equipment  than  to  be  "FIRST  CHOICE"  of  this  distinguished  group 


for  complete  information  On  the  Type  361A  VHF  Air  borne  Communications  System  ond 
the  Type  428  Pockoged  VHF  Ground  Stotion. 


! 


AIRPAX  60—400  CYCLE  CHOPPERS 


PHYSICISTS 


meet  rigid  militory  specs,  pro¬ 
vide  the  maximum  in  reliability 
precision  and  unusually 
long  life  for  DC  amplifiers  and 
servo  opplicotions  Always  sup¬ 
plied  completely  hermetically 
sealed 


SENIOR  RESEARCH 
ENGINEERS 


AIRPAX  High  Frequency 
VIBRATOR  INVERTERS 
and  POWER  Supplies 

are  the  smallest  and  lightest 
yet  available  Supplied  in  power 
ronges  from  3  to  300  wotts, 
400  cycles  ond  higher 
long-life  ond  high  efficiencies 


Senior  Cnqineern  and  Physi 
cists  havinq  outstandinq 
academic  backqround  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Movinq  Tarqet  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Ecpiipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Desiqn 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Desiqn 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Desiqn 

•  Fliqht  Test 

Instrumentation 


1014  OmiNMOUMT  AVI 

Chcpptfl 


BAiriMOftf  2.  MARYLAND 
Tron\formeri  Power  Supplies 


Intfften 


MotarSolt  for  potting,  dipping  or  improg* 
noting  oil  typos  of  radio  comportonts  or  oil 
hinds  of  oloctrieol  units.  •  Tropicolisod 
fungus  proofing  waxes.  •  Waterproofing 
finishes  for  wire  jackets.  •  Rubber  finishes, 
e  Inquiries  and  problems  invited  by  our 
engineering  end  development  laboratories. 


are  offered  excellent  work 
inq  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  are  commensurate 
with  ability,  experience  and 
backqround.  Send  informa¬ 
tion  as  to  aqe,  education, 
experience  and  work  prefer¬ 
ence  to: 


ZOPHAR  MILLS,  Inc 


Aerophysics  Loboioton 
Bo>  No  K  4  122)4, S  Lakewood  Bl«d 
DOWNEY  CALIFORNIA 
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In  the  ihop  ...  28  ranges  in  one  case  to  loiate  circuit  troubles  on  production  equipmenc. 
On  the  bench  ...  28  ranges  in  one  case  for  checking  electrical  equipment  during  manufactuie. 
/«  the  lah  ...  28  ranges  in  one  case  immediately  available  for  research  and  development  work. 

28  Instrument  Ranges 

D-C  VOITS  too  m«.  1 /10/S0/200/M0/ 1000  volH  120.000  ohmt  par  voH). 

A-C  VOITS  5/15/30/t30'300/750  volfi 

D-C  CUtRENT:  SO  microompt;  1/10/100  millioiiipi;  1/10  amps. 

A-C  CURRENT:  .3/1/S/tO  ompt 

RESISTANCE  3000 '30.000 '300,000  ohmt;  3/30  magohmi. 

Stexk  Accessories  Available  for  Extending  Above  Ranges 
It  dcx.'S  so  much,  so  well,  for  so  little.  Check  your  Weston  Representative  for  full  details  or  see  your 
Icxal  lobber  Weston  Electrical  Instrument  Corporation.  618  Frelinghuysen  Avenue,  Newark 
New  Jersey  . . ,  nunufacturers  of  Vi'eston  and  Tagliabue  Instruments. 


RAiaf  aiii«»-laiUa-l«tliH-ClMtiatti»Ctim»»Cnci— B-Clmaa^-OailM-DtawRatmt-RaattwIirtnwm-Mamili.tlttltRKtrln  Signal  •  INrnM  •  III 
Rta Tirt •  RPaaii . PSiltSilani . Hnaaii •  Ptmtafft » lidwitw  •  Saa  I'lacsta - SaaWt •  St  Can •  Sincna •  Taka •  WniNaraa  D  C  •titraai  Samara  I ladnc  Cnan 
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Manu4actur*ri  of  Th«rmoplat<k  iniul- 
oicd  wire,  cobles,  cord  sets  and  tubing 


back  ia  nefrative.  The  circuit  ia  ao 
arranired  that  it  U  in  oscillation 
when  the  meter  capacitor  is  the 
smaller,  and  any  conditions  which 
cause  the  meter-operated  vane  and 
the  servo-operated  sane  to  close  up 
toKether  put  the  circuit  out  of  os¬ 
cillation. 

The  caiiacitance  relay  controls 
the  direction  of  rotation  of  the 
servo  motor,  which  is  suitably 
Reared  to  the  pen  arm  of  the  re¬ 
corder.  and  to  the  servo-operated 
vane  in  the  in.strument.  The  whole 
arrantrement  thus  provides  a  sys¬ 
tem  which  maintains  the  two 
capacitor  plates  at  constant  spacinR 
and  where  any  electrostatic  attrac¬ 
tion  Ifetween  two  vanes  has  no 
effect  on  calibration  accuracy. 

O/KrafiKi 

l.a!t  it  be  assumed  that  some 
increment  in  current  has  changed 
the  position  of  the  indicating  move¬ 
ment.  If  its  movement  is  down¬ 
ward,  its  vane  leaves  the  servo- 
operated  vane.  Conversely,  if  its 
movement  is  upward,  it  moves  up 
to  and  rests  aRaitist  the  servo- 
oiierated  vane.  In  either  event  the 
motor  starts  to  rotate  in  one  di¬ 
rection  or  the  other,  moving  the 
servo  vane  to  the  new  position. 

The  circuit  is  so  adjusted  that 
when  the  two  plates  are  positioned 
<•.01  inch  from  one  another  the  volt- 
njre  present  at  the  servo  vane  pulls 
the  meter  vane  tow.irds  it,  Init  in 
doin?  .so  switches  off  the  o.scillator 
and  the  electrostatic  attraction. 
The  meter  vane  starts  to  ndurn  to 
its  oripinal  position,  but  in  doinjr 
so  switches  on  the  o.scillator,  and 
the  cycle  is  rejieated.  The  result  is 
that  the  meder  vane  is  maintained 
in  oscillation  at  several  cycles  per 
se«'ond  in  a  very  small  arc  of  about 
0.001  inch  at  its  periphery  and  the 
servo  vane  remains  stationary. 

The  meter  vane  takes  up  a  mean 
p(»sition  slijrhtly  towards  the  servo 
vane,  but  this  disturbance  is  con¬ 
stant  over  the  wh5le  scale  and, 
consequently,  d<ies  not  affect  cali¬ 
bration  accuracy.  The  fact  that 
the  meter  movement  is  in  oscilla¬ 
tion  overcomes  any  tendency  to 
pivot  sticking,  and  the  accuracy  is 
equal  to  that  of  a  movement  which 
is  beiny'  very  pently  tapped  through¬ 
out  the  readinRS. 

Ry  arranvinp  the  capacitor  plates 
irr  the  vertical  plane  the  circuit 


All  PHALO  plastic  insu¬ 
lated  wire  and  cables, 
cord  sets  and  other 
assemblies  have  one 
characteristic  in  common 
.  .  .  they  are  all  quality 
assured!  The  latest  in 
testing  equipment  and 
methods  guarantee  this  to 
every  PHALO  customer. 

Your  inquiry  will  have  our 
prompt  attention! 


/  Current's 
I  Favorite 
I  Conductor 


Ask  for  the  latest  PHALO  catalog 


COSNEII  OE  COMMEtCIAl  STttlT. 
WOltCESTlIt.  MASS. 
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capacitors 


!•  Cw<4j  tCMvoI  C«*«0«  ITB  .  NmiiMm.  0«l 


UikU  San's  latest  jeep  os  qeiet  os  proverbial  nouse,  becaese  of  AEROVOX 


minimum 


A*ro«o«  Typ»  MZAY  uunq  < 
p«p#r  capacitor  and  mountiii<| 
aqa  raquiator  caaa  to  work  in 
wtih  IN  127. 


frequency  MEGACYCIES 


the  ignition  sysi«?| 
elecliical  equipin 
pressed  well  in  exc< 
ments 

Uncle  Sam  s  new 
The  Electric  AutoL 
24volt  waterprc 
equipment  H  mu£ 
ciently  even  undi 
radio  interterence 
mized  in  the  inter, 
able  military  com 


^  1 

CONTINUOUSLY  VARIABLE 
DUAL  -  HEAVY  DUTY 
REGULATED  DC  SUPPLIES 


ELECTRONICS 


206  S.W.  WASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A, 


offtrt  a 
compitta 
I  Him  of 
I  tfaadard 
i  RESISTORS 
I  that  meat 
practically 
avary 

raquiremant 


TYPES  WL  H  and  WLA  H 


^  >/,  WAH 

INDUCTIVE 

MAX  IlfS  01  ta  7  MO  <>*■>  ii)l  *M,,| 
01  la  4.000  .Km  IN.cIo  .mat 
01  'a  i.7V)  a4ia  .Ma4QO">n, 
toot  SITE  i»  t,  l/ia*  «.a. 

TOIEtANCt.  vtANO*«OI\ 


ELECTRIC  SOLDERING 
IRONS 

are  sturdily  built  for  the 
hord  usage  of  industrial 
k  service.  Have  plug 
E  type  tips  and  are  con- 
B  structed  on  the  unit 
system  with  each 
vital  part,  such  as 
heating  element, 
easily  removable 
and  replace- 
able.  In  5 
sizes,  from  50 
watts  to  5  SO 


IN  RES  CO  WL 
•crict  re«iitori 
wcte  to 

meet  tncrcating 
demand*  for  a 
rompoct  rewsiar 
of  hi|h  arrnrary 
ptKTd  for  imrr^ 
ute.  They  meet 
rtie  nHwt  crttiral 
rrqoimnentt  — 
rlo«(  lolctanrr. 
aiiility  to  with- 
itand  overload 
looit  life  Write 
for  ratal<it( 


types  Wl  ond  WlA 


1  WAH 
INDUCTIVE 


I  Prompt 

I  Quotations 
I  suppliad 
I  on  both 

j  standard  and 
I  spaciai  types 


iiitsisj®*' 


•ODt  SIZE  I-  4  a,  ■  If 
rOlE*ANCE  ’.tANL»»0  1x 


TEMPERATURE 

REGULATING 

STAND 


This  it  a  lharmo- 
statically  con-  S 

trollad  davtca  tor  m 

tho  rogulotion  of  « 

the  tamparotura  ' 

of  on  alactric  sotdaring 
iron.  Whan  placed  on 
and  connactad  to  this 
stonda  iron  moy  ba  moin- 
toinad  ot  working  tarn- 
parotvra  or  through  od- 
(wstmant  on  bottom  of 
stand  at  low  or  worm 
tamparaluras. 


^  FEATURES 


y  DUAL  regulated  out- 
putt,  continuously 
vorloble,  O  to  600 
volts. 

^  Maximum  current 
200  milliomperet 
each,  or  400  com¬ 
bined. 

y  Regulation  better 
than  .S%. 

^  6.3  volts  AC  at  10 
amperes  center- 
topped. 

V  Ripple  voltage  lets 
than  10  millivolts. 

y  Stabilised  bias  sup¬ 
ply- 


MODEL  D6  POWER  SUPPLY 

Ovof  Owtpot  .  .  a  Heavy  Oyty 
V  taouasi  iuliaiin  Ha.  Si  far  Oatatlad  Spa<lfi<oi»a«s 
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HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks—* 
for  frequencies  up  to  200  KC 


COMPLETE  LINE  OF  CORES 
TO  MEET  YOUR  NEEDS 

it  Furnished  in  four  standard 
pormoobilitias  — 125,  60,  26 
and  14. 

it  Available  in  a  wide  range  of 
sizes  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh.  1000  turns. 

it  These  toroidal  cores  ore  given 
various  types  of  enamel  and 
varnish  finishes,  some  of 
which  permit  winding  with 
heavy  Formex  insulated  wire 
without  supplementary  insu¬ 
lation  over  the  core. 


For  hiph  in  u  miiuII  voliinir,  charurtr'ri/.tHl  by  low  eddy  riirrrnt 
and  hyMlrrenis  Iohm'n,  AK.Nttl.lt  Moly  iVrinalbty  Powder  Toroidal 
('.oreM  are  eoininereially  available  to  meet  hi){h  HlandardHof  phyniral 
and  electrical  re<|iiircincnlH.  rbey  provide  con»lant  |>ertneability 
over  a  wirle  ranyce  of  flii\  deiihily.  T'he  I2.’>  Mu  corcH  are  recom- 
inendt'd  for  iihc  up  to  15  kc,  641  Mu  at  lit  to  .50  kc,  26  Mu  at  .50  to  7.5  kc, 
and  II  Mu  at  .50  to  200  kc.  Many  of  thcHe  corcH  may  Itefumifthed 
HtabiliziMl  to  provitic  coiiHtant  |M‘rnieability  (^41.1%)  over  a  specific 
tem|ierature  ruiifce. 

6  WtuiM/arder^  tsndrr  tuwnung  mrrmn0rm*nt»  mttk  V  reiwfi  Fi/ActrcY  (Mmpmmr.  ivso 

The  Arnold  Fngineerimg  C(»ibvm^ 


SUISiDtARY  OF  ALLEGHENY  LUDIUM  STEEL  CORPORATION 
147  EAST  ONTARIO  STREET,  OfiCAGO  11,  UUNOft 
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TUIfS  AT  WORK 


operates  on  a  change  of  spacing  of 
a  capacitor  with  a  very  narrow  gap, 
and  the  increment  in  capacitance  is 
relatively  large.  This  factor  en¬ 
ables  the  'Mjuipment  to  be  preset 
and  eliminates  external  controls. 
Any  slight  change  in  the  perform¬ 
ance  of  the  ca|>acitance  relay  due 
to  tube  ageing  or  renewal  appears 
as  a  minute  change  in  the  opera¬ 
tional  distance  of  the  capacitor  gap, 
which  if  readable  at  all,  would  be 
taken  up  by  the  natural  readjust¬ 
ment  of  the  set  zero  on  the  pen  of 
the  graph  recorder.  The  accuracy 
of  the  complete<l  device  is  just  as 
g<K>d  as  the  Imsic  meter  movement 
use<l  for  its  construction. 

The  instrument  does  away  with 
flimsy  |)en  movements  and  their  .nt- 
tendant  con.stant  ink  troubles.  In¬ 
accuracies  due  to  change  in  pen 
weight  as  the  ink  pot  level  changes 
are  completely  eliminated,  .Another 
feature  is  the  fact  that  owing  to  the 
.■iervo-oiwrated  mechanism  there  is 
no  tendency  for  the  pen  to  stick, 
and  vertical  transients  are  re¬ 
corded  with  accuracy.  The  servo- 
ojHTated  mechanism  pnivides  ample 
IMiwer  for  the  ruieration  of  cam 
switches  which  can  la*  set  to  oja^r- 
ate  at  any  level.  The  instrument 
is  capable  of  giving  a  control 
switching  action  on  a  differential 
i  f  (i.I  jM-rcent  of  scale  reading 
which,  in  the  case  of  a  O-oO  ^la 
movement,  allows  a  control  switch¬ 
ing  action  on  O.O.I  na. 


Nifk  V»Maf«  Tr«f»tf«rm«r 


Base  your  TV  designs  on 
RCA  performance-proved 
deflection  components 


l*orlal)l«‘  Gfigor  Counter 

By  Kowarp  Reirlk 

Sateif  Engint-er 

Suchar  Inutrument  anti  Chemical  i'orp 
t'htcaon.  Ill 

An  extrf.mct.y  ('o.mpact  Geiger 
counter  weighing  le.ss  than  two 
(Kiunds  and  operating  from 
standard  flashlight  batteries  is 
.shown  in  the  photograph.  Detec¬ 
tion  of  nuclear  radiations  is  indi- 


R<  A  rV  <  t>mponrtii«  reflcci 
K*  A'»  «■<!  rspcricncc  in  I  \' 
drtign  and  incorporaic  the 
most  advanced  cnginerrinK  Ira- 
lures.  K<  .A  I  V  components  are 
unescelled  tor  Wide  angle  de- 
(lettion  ssstenis 

All  K(  A  television  com|v<>- 
nents  are  "originals,  ssith 
electrical  and  mechanical  spec- 
ihiaiions  rigidit  held  to  co 
ordinated  circuit  and  tuhc 


reciuirements.  They  are  "per- 
tormance  proved”  and  thev  are 
competitively  priced 

K(  .1  .ipptnati9»i  f  ngtnecry  are 
ready  to  svork  svith  you  in  the 
adaptation  of  K(.A  television 
components  to  your  specific 
designs.  For  further  information 
write  or  phone  R(  ,A.  (  ommer- 
cial  Engineering,  .Section  I  AZS, 
Harrison.  N.  |..  or  your  nearest 
K<  A  held  olhce 


(CAST)  Mwtlsan  fr-MOO  4IS  S  SHv  Si  ,  Hwtisan.  N  1. 
(MIOWIST)  Whnalisll  «.zw>0  SIf  I  IMinais  St ,  Chicag*.  III. 
(WIST)  Trnvgy  5*41,  410  5  San  Pa*.  Si ,  la,  Angatos.  CalH 


-'ll  tcfui 
vtcn  I.CV' 


FIG.  1  —  FlaahUoht  -  battary  ■  powarad 
Galqai  counlar  proeldsa  both  eiaibla  and 
audlbla  mdicoUona  of  msclaoT  rtidSodana 
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vals  prevents  twisting  and  affords  rigid¬ 
ity  found  in  no  other  tower. 


THE  TOWER  OF 


IDEAL  FOR 

COMMUNICATIONS 
.MICROWAVE 
TELEVISION 
LIGHTING 


Superior  construction  footures  give  LOW  COST 
Voo-D-X  soctionol  towers  the  highest  safety 
factor  of  any  tower  in  its  price  class. 


If  you  have  an  elevated  installation  problem,  absolute  per¬ 
manency  of  your  installation  is  assured  when  you  use  a 
VEE-D-X  sectional  tower.  Strength  is  a  major  factor.  Don’t 
take  chances  with  structural  failure.  Be  sure  with  VEE-D-X! 

e  Rugged,  aU-welded  construction  diagonaUy  faced 
with  angle  iron  for  maximum  rigidity. 

•  Can  be  erected  on  ground  or  on  flat  or 
peaked  roof. 

•  Patented  plate  spaced  at  two  foot  inter 


e  Completely  galvanized,  light  weight 
tubular  steel ...  20  ft.  section  72  lbs. 

PRE-AS5EMBLED 

for  fast,  inexpensive  Installation 

VEE-D-X  towers  are  designed  for  use  at  any 
height  from  10  to  140  feet.  They  are  self-support 
ing  up  to  20  feet  and,  where  space  is  limited, 
aemi -guyed*  type  installations  may  be  used  at  30, 
40,  and  50  foot  heights.  Sketch  at  right  shows  the 
basic  parts  and  nt  cessary  accessories  for  a  com 
plete  installation.  Three  types  ui  top  mount  are 
available.  VEE-D-X  towers  may  be  ordered  in 
separate  units  or  as  a  complete  package  for  a 
specific  height.  (Either  guyed  or  semi-guyed.) 
Write  the  LaPointe-Plascomold  Corporation  of 
Unionville,  Conn,  for  complete  information. 

aSemi-guyrd  towers  employ  one  set  of  guy  cable*  attached 
at  a  height  of  10  ft.  up  the  tower  and  anchored  at  a 
6  ft  .  radiui  from  the  bate. 


VEE-DX 


^  j, , 
k  -v.> 


.l...r  \ 


low 


CobU 
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PATTONMacGUYEP  COMPANY 

17  Virqinia  Avenue,  Providence.R.I. 


CASTLETOI^-ON  HUDSON,  NEW  YORK 


SA0<9AO  n^f-  o  r 


Naw  Tanninal  Attaching  Machine — 

attocliM  and  aoldaft  varioua  nUna  and  typn*  ol  prn-soldnrnd  tondMo 
tarminala  (aopplind  on  rooU)  ol  rotn*  up  to  1200  pot  bout.  Machlno 
CUM  oil.  clincbo*  and  ooldora  lonnlnaU  In  ono  inolonlanooua  opora- 
tton.  Clunlnoloo  bandline  ol  loooo  lormlnaU.  aoldor  and  Ilux  to 
IncrooM  production  and  lowot  cooM  on  lone  run*.  Standard  typoo 
aoallablo.  Birone.  potloclly  aoldotod  lolnM  aro  aMurod.  aa  oboo 
lulu  control  ol  boat  M  tnalniolnod.  Bond  lor  dolatlod  Iniormotlon. 
onclooo  aoaaplo  ol  wito  and  lormlnal  now  uood.  Addroaa  Dopt  E. 
for  ordinary  rum  in  modtratt  quantity  oo  centum*  to  prodoro 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 


Wo  alto  moba  SMALL  METAL  STAMPINGS,  aaoct  to  Cuttomcr't 
Printa.  Modorn  Plant,  Equipment  and  Metbodt.  Prccition 
Work.  Moderoto  Dio  Cbnreot.  Prompt,  Otpondabic  Sorvico. 


Regardless  ot  restrictions 
or  special  requireinents 
an  ALTEC  speaker 
can  do  the  |0t  better . . . 
ALTEC  speakers  have 
many  "exclusive"  design 
features,  resulting  in  a 
superior  product  . , 
with  smoother  extended 
frequency  response  . . . 
higher  efficiency... 
finer  full  range  tonal 
qualities . . .  greater 
listening  pleasure  . . . 
more  ruggedness  and 
trouble-free  operation 
Investigate  further  why 
ALTEC  speakers  are 
chosen  on  direct  listening 
comparison ...  write  for 
complete  technical 
information. 


ICATIONS 


OESCRIPriON 


QUANTIT 


mill  Smnd  for  Poldor  50A  for  full  Information 


ManufacturerJ^STAINLESS  STEEL  FASTENINGS 


iumsunc  co»»o»^Ttom 


Dectmb0f,  /950-EL£CnONlCS 


INEXPENSIVE  MODEL  $-2 

ELECTRONIC  SWITCH  KIT 


Fwicc  IS  muih  fun  »iih  iour  osciUoscor* 

_ obsttse  iwu  ttifis  Jt  omc  —  sc«  boin 

the  inpui  •‘H'l  S'utpui  ir4ics  of  »n  amplilitr. 
»n.l  inu/inKly  you  un  lontrol  ihc  i'-ie 
position  i  t  sash  trasc  sspataicly —  super- 
impiec  them  for  eompanym  or  separate  lor 
chsirsation  — no  tonnestions  msi.ie  sco^. 

All  Oixtation  clcsttonK,  nothmK  mesnani- 
eal-— iJeal  for  ilassnaim  demonstMiKins 
—  chcskinK  for 

non.  phase  shift  anJ  other  defests  s^^ 
up  instantly.  Cm  be  used  » it h  »nv 
c{  make  of  e^iUoseope.  So  inexpensis. 
you  can  t  afford  to  be  » ithout  one. 

'  l  .  a,..«  <.ynrntU.  tM)MtU)n 


(2  IN  NEW  1951 


OSCILLOSCOPE  KIT 


^  N«w  AC  and  DC  pwth-pwll  omplilWr. 

^  N«w  tftp  otttfiwolof  fp*<|i»«fKy  comp«n»«f*d  inpvt. 

^  N«w  f»on  fr*^w«n<y  ditvriminotifip  inpvt 

♦  N#w  h«ovy  duty  pow«r  trontformtr  Hot  4i®o  mo9i»«ti< 

fUM. 

^  Ntw  filter  cond»fit#r  Kcit  »#popof«  «f»d  H«rii»nt«l 

A  N«w  ifit«nMfy  cirewit  piv#*  pr^ot^r  brillkinc#. 

A  Improved  omplifiert  for  b«H*r  rotponto  utoful  to  3  mopocyclot. 

A  gain  omplifiort  .04  Voitt  iMS  por  inch  d«4o<tion. 

A  Improvod  AlUghvny  tudtwm  magnofk  motol  Ct  tub#  »hi#ld. 

A  N#w  tynchroniiotion  circuit  work*  with  tithor  pocitiv#  or  n#po- 
tiv#  p#okt  of  tignol. 

A  N#w  oxfondod  rongo  »w#*p  circuit  IS  cycUft  t#  ov#r  100,000 
cycUt. 

A  both  vorticol  ond  horitontol  Ofnplifi#r  ut#  pu%h>pull  p#ntod#t 
for  moximum  goin. 


Tire  new  1951  llcarhkn  Push  Pull  rKcilltHcryp#  Kii  is  xpain  rhe  besc 
buy  No  orher  kic  oHen  h^lf  the  trarufr«  -—check  ihem. 

MeiNure  eicher  or  IX.  on  ihis  new  Kope  — the  &rsc  oscilloscope 
ufuier  S  KHJ  (K)  wiih  a  IX.  ampliher 

‘Pic  vertical  amplifi'tr  has  frec|uen<y  rompemaretl  step  attenuator  input 

iinto  a  cath«HJe  h>II«>mer  viafce  The  jtain  control  is  of  the  fK*n  frequency 
diwrimirunn#  f>pe  —  aciutate  recp**nve  at  any  settinc.  A  push-pull 
peottacle  vtace  ferds  the  i  R  lohe  New  fvpe  positioning  control  has 
%nJc  raoge  f«.r  observing  any  portion  of  the  trace. 

^e  horiaontal  amplifiers  are  clirecf  cimplrd  to  the  C  R  tuhe  and  may 
be  u'ed  as  either  A<  or  LX.  amplifiers.  Separate  binding  posts  are 
provided  ft.r  AC  or  DC 

The  multivibra»or  fvpe  sweep  generator  has  new  frequency  cr>mpwn- 
satton  fi.r  the  hij;h  range  ic  covers.  15  cycles  to  cover  ILK), 000  cycles 

iThe  new  mcKkl  OA  S<«>pe  uses  10  tubes  in  all «— several  more  than 
any  ocher.  Only  Htathk.i  Sn>pes  have  ail  the  features. 

New  husky  hcavv  duty  ^.wer  tramforrrver  has  50^  rm.re  laminariom. 
If  runs  c«*»4  and  has  the  lowest  possible  magnetic  field.  A  <'omplete 
electfcrttatic  shield  covers  prunary  and  cKher  necessary  windings  and 
has  lead  brought  out  for  proper  grounding 

The  new  filter  comlenser  has  separate  filters  f/tr  the  vertical  and 
horizontal  screen  grids  and  prevents  interaction  between  them. 

An  impfoved  imemity  circuit  poivides  almost  double  previous  bril¬ 
liance  and  better  intensity  modulation. 

A  n^  synchroniration  circuit  allc*ws  the  trace  to  he  syruhronized 

iwith  either  the  p*»sitive  or  negative  pulse,  an  impc>rtant  feature  in 
observing  the  coenplea  pulses  encountered  in  television  servKing. 
The  magnetic  alloy  shield  supplied  for  theC  R  tube  is  of  new  design 
and  uses  a  special  metal  developed  by  Allegheny  Ludlum  for  such 
applications. 

Ihe  Mrathkit  scope  cabinet  is  of  aluminum  alloy  for  lightness  ol 
portability. 

I  The  kit  is  cc^mrlete,  a!!  tubes,  cabinet,  traruformer,  romrols.  grid 
screen,  tube  shield,  etc.  The  insiruciioci  manual  has  corntd^e 
siep-by  step  assembly  and  pictorials  o#  every  seaion.  Caimpait  it 
With  ail  others  and  you  will  buv  a  fleathkii.  Model  0-^  Shipping 
Ut.  30  lbs  ^ 


Ti'Tiie  H  E  H 


OIV>ll>/3^l«l'V 


ALDEN  COMPONENTS 
FOR  PLUG-IN  , UNIT ^ 
CONSTRUCTION 


runs  AT  WORK 


Until  rermlly  H«*  ^^^rn  n«  on«-  «hrrr  roni- 

•|»r<  ifKalK  «lr«i|inn|  f*»f  |>lu||  ifi  unil 
•lru*tloii  4*uil«il»l«’  It  ttrt  r^mSTS  |i*r  rn* 

gifirrt*  l«i  aiiH  Ii4vr  p^rl* 

ftiJ*!*'  <ir  ini|*r  *%!»«  %kitli  •t4it«Ur«l  « 
rriU  Ml  arr«ii|[riiirfiu.  I  <» 

l*ro«iii«*  lhr>  I ) |M*  4*1  (lt*«igti 
\l«lrfi  rf}gin**rr«  «r*‘  «»*»rkiiiK  Hitli  lit** 
ttr«r  lo|»liiK  <1  wti«*|r  *rrtr«  i>f 
« <»iii|*Mri*-M{«  »|>r«  ili  -tflly  f«»r  |iluK*lfi 


Low<o«t  C«l9Ar  couBltr  wiqhM  only 
two  pounds 


rat«-d  both  visibly  and  audibly  with 
a  hijrh  dejfrpf  of  accuracy. 

The  Geijrer-.Muller  tube  .shown  in 
the  .schematic,  Fijr.  1,  i.s  filled  with 
a  mixture  of  ar>ron  and  butane.  It 
has  a  stainless-steel  cathode  and  a 
two-mil  tunjtsten  antxle.  The  tula* 
has  a  wall  thickness  of  five  mils  and 
is  mounte<i  behind  a  thin  brass 
window  in  the  bottom  of  the  instru¬ 
ment.  (lamma  rays  and  la-ta  par¬ 
ticles  of  medium  enerjry  may  enter 
the  tula*  and  be  counted. 

llitth  a-e  voltatre  is  supplied  to 
the  5785  rectifier  by  the  vibrator- 
transformer  unit.  A  nonlinear  tap- 
}a*d-Thyrite  resistor  serves  as  a 
Voltaire  reirulator.  Creation  of  the 
order  of  Id"  ion  pairs  in  the  (I-M 
tula*  causes  a  voltaire  pulse  in  the 
circuit. 

The  neon-tube  element.s  are  held 
just  below  strikiiiK  fwtential.  The 
pulse  from  the  tl-M  tube  causes  the 
neon  to  di.scharire,  ifivinjr  a  visible 
Hash  and  causini;  adilitional  cur¬ 
rent  to  rtow  from  a  charired  capaci¬ 
tor.  This  results  in  an  audible 
count  in  the  phones.  The  flashliRht 
cells  funiish  apj)roximately  200 
mils. 


I  lir  •■>•1  I'rolilrm  iitilirrijkrti  lo  .  i 

\lilrti  rii(iii<->r*  ws>.i  IxiM-  >|iriilirall>  ^ 

lor  (iliis  e>  II  III  I  l•ll•lrllr1lull.  .  itn- 

■  •inti-iili  •ii.il  liilx'  l«|>.'  lu-r* 

I*  ili*-%  fliilii't  ••t.iiiil  ii|i 

lllr  tifiAi  Allil  itr  pill*  Ih'IiI  I  *1 

••trrriilllr  lln-.f  illllii  llllii-a  Vlit  ll  lie- 

•  ISIl*''l  .III  >'•llll•■l>  iiru  hi-r  tlir  uMJ 

Null  tlllrri  ll4IISl*alilr  >4*1  |i*»  l»4-rN  Ii4%r 

■III  niiililril  rrilirr  |HI•■I  lit  1141*411.  iiifiA  ^  , 

■  re  >lliill||  4llii  •lulilo  ill!  Mill  lirllil  nr  ' 

brr4k  iiiJl  4nil  sri*  Nmi  Iiilerrli4ii^r4lilr  to  prevent  danger 
of  mianijliiis  4iiil  ll••ll)l  liiiiiiril  uul  uuiU. 

f*UI  uf  lliir  wurk  wr  IrrI  1I14I  klilrn'a  ii  the  one  pijrr 
Mhrrr  yen  now  ran  takr  your  uiiiiitiiiii  prohirma  and  ole 
lam  the  •laiiiUrd  tiaira,  aurkett,  niounlinga  and  houaiiia^ 
to  aiiawer  moat  of  your  nrrda.  A>  illualraled  below,  ihr 
Atdeii  %un-lnlrrrhaiiaealde  and  miniature  lMi»ra  have  tre- 
roeiidout  ftexibllity  and  are  last  heruniiiig  the  standard 
for  iilut'iii  I  onatriiiiion. 


20  PIN  NON  INTERCHANGEABLE  BASES&SOCKETS 


Thr  fH'op^  of  fh«-  AM*-n  2t»  *  l.an** 
II. K  1b  .(liu.iKt  utiHrntt***! 

IlfHi  k«*tM  BImI  hull**  full  lia* 

Atlaii  h*'tl  with  r»titn4lArfl  .t.oH**riitrly 
hf»l«1irtir'  coni|»i*rt**ritii  afxl  tnirilaturt^ 
th»f  AM*‘r»  T»rniir».4l  «*ar*1  Miuiniii 
tti*  Alflf'ti  Hmm**  ictv****  **H'<*‘  of  Ia>o 

4K>..*nil»ly  iitiitM  ff.r  lunt 

i»hl*»i(1*'«l  utfltn  fur  iirutff'i i«>rt  .»k* 
TiantlltniC  lH*(h  th* 

U«ir  *1(1  t)>««  Alilrn  ItAiw*  with  th«'  ".i 


1 1  PIN  NON  INTERCHANGEABLE  BASES  &  SOCKETS 


SmBlIi«r  than  th**  2o’\  but  with  ih*  nbihw  fea 
tur»--.  the  AM«*u  ll  ’  .  ruicg(><l  f<»r  U*uk  lif*". 

nun  iiitt'n'hAriK*  .it>]**  ti»  |>r*»V4*iit  burncfl  i>ut  urillii 
artil  rritlf'.ii  or  nlirrialr*.  barlablt^ 

ft>r«‘**  fff  plnx  attfl  MM'kft  cllpn  to  witA 
Hfamt  \tbrat)«>n  i»r  fur  r**- 

iii4»vbI  If  n^**-M*v.try.  .tnd  iotating  rlnirs  and 
.4Ugnni**nt  Induatfir  f»*r  nuu-k  roUtion  t4»  intwr 
tl«in  (>««lflon.  rTiHk»<B  It  practlml  and  roonomU'jiI 
to  )ni'i>rA>orate  plug  In  unit  ruction  In  your 


T  AND  9  PIN  MINIATURE  BASES  &  SOCKHS 


SHOP  SHORTCUTS 


Miniature  and  nub-mtnlature  clrculUi,  p<»tted 
iMrcuita,  and  riiinlat'irl2**d  4*orT)pf>ti»*nt]i  caally 
!***«  ci*nipa*  t  fttirdy  plug-ln  urittB  with  the 

AMfU  7  Mild  M  pin  ndnlatura  plug -in  baiu^a  and 
BfM'katB  A  w Id**  >»«*l4H*ti'‘n  f*f  houBltiKi  and  mount- 
Inc  ooinpofifhtH  .try  aNuUatdc  ff»r  im**  with  theac 


W’ATkJi-soi.fBid';  crystals  such  as  the 
KPT  typr*  are  cut  with  a  ‘‘slrinK 
saw”  in  which  a  wet  strinir  is  drawn 
continuously  across  the  crystal.  A 
titrhtly  stretched  endless  string 
passes  over  four  pulleys,  one  of 
which  is  driven  by  a  motor,  at  a 
speed  of  about  100  fpm.  The  lower 
part  of  the  string  pas.ses  through 
water,  most  of  which  is  removed  by 
the  sponge.  Pressed  against  the 
string  by  a  motor-driven  feed,  the 
crystal  is  accurately  dissolved  along 


4  If  partfctilMT  li 
niitial  4'Mrd  >t  >^tu 
ctiil**  can  b«* 
««-m)dy  can  nx 
c«>iitpLrta  rninlatur 


nuMfrlance*  \n  thy  Aldyfi  Tcr- 
iting  S>Mt.*n>.  Miniature  clr- 
iibUsI  .m  Ihy  card  and  the  w^- 
itUTitsMl  iiu  thi-  bane  to  form  a 


W  riir  fttr  new  hmiAlel  on  "t  ompsinenia  for  f'lug-in  I  nil  f.onalrurlion. 


flLD€N  Products  Company 


(Ill 


For  till*  first  linif.  nianufactiirers  of  hifrli  fri'i)ii«-nrv 
•■liTtriral  e<jui|iiin‘iit  now  ran  lia\c  ai-i  iiiatf  inaanrtir 
(lata  on  silicon  steel  coils  as  thin  as  .IMIl*. 

0|»cratint!  advantafjes  of  the  newest  jirades  of 
Arrnco  'rhin-(ia‘;e  Silicon  Steel  arc  demonstrated  hy  a 
series  of  tests  made  in  Armco's  Hesearch  l.ahoratories. 
Mafinctic  characteristics  of  .(Mtl"  steel  ha\e  l>ecn 
accurately  determined  up  to  2iKi.(KH)  cycles  a  second. 


These  tests  reveal  e\(eptional  pernu-ahilitN  trom  lowest 
to  hiahest  induct  ions;  low  core  loss  o\er  a  wide  raiifie 
of  freipiencies;  and  adeipiate  insulation  for  e\en  the 
highest  volt  |>ei -turn  designs. 

fullv  ann«*iii«Hl 

.\rmco  I  hin-liage  Flectrical  Stiid  is  given  a  full- 
annealed  treatment  and  insulated  at  the  mill.  No  addition.il 
annealing  is  necessary  except  for  relieving  coiling 
Strains  after  cores  have  Uiui  wound. 

W  henever  your  a|>plications  involve  changisi  in  magnetic 
flux  eipiivalent  to  freipiencies  from  Mni  to  as  high  as 

l.tMKl.lHMI  cycles  a  seiond.  this  steel  has  livt"  detinite 
advantages. 

1.  Supplied  in  coils  FJ-'s"  wide  for  high-speed 
nianufacliiring  operations. 

2.  Skin-elTect  is  not  appreciahle  at  high  freipiem  n-s. 

3.  Stacking  factor  is  high  t.'MKl  sheets  of  .\rmco  .IHIl" 
insulated  steel  make  a  stack  only  I"  Inf’ll). 

4.  (iarlile  Insulation  on  hoth  sides  assures  niinimiini 
interlamination  loss. 

5.  Hysteresis  is  exceptionally  low  for  such  thin  'tiel. 

W  hethcr  you  are  manufacturing  high  fnspiem  y  devic«*s 
or  your  eipiipment  is  in  the  "idea  stage."  1«-  sure  to  look 
into  the  advantages  of  -Xriiico  Thin-(iage  Silicon  Stcid. 


AKMrO  STKKL  (  OKINMtATlOX  ^ 


<airtiH  Stm*l.  MuMIrtonn,  Ohio  •  PUril*>  and  //" 

ortirrtk  from  roaM  to  <  «>ast  •  ’!  Arnu  o  Inirr- 
nali<»nat  t.orjMiration,  world  wide.  V/ 
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I-  ^  C*PI»i*6( 

I  1 

contact 
■■J  cwtstal  and 

CABUlAGC  ^ 


nto 

MOTOft 


tKtcm* 

DRfVCN 

PUL14T 


its  line  of  contact  with  the  string. 
To  obtain  maximum  cutting  speed 
and  eliminate  human  error,  the  saw 
is  made  self-adjusting.  The  string 
moves  past  a  lever  which  operates 
an  electrical  contact.  If  the  string 
is  bent  by  excessive  crystal  feed 
the  string  moves  a  lever,  thus  clos¬ 
ing  the  contact.  Battery  current 
then  Hows  through  a  relay  causing 
it  to  open  the  feed-drive  motor 
circuit.  When  the  two  pulleys 
nearest  the  crystal  are  a  foot 
apart,  the  contact  lever  is  usually 
set  to  operate  for  a  maximum 
string  dt'Hection  of  A  in. 

Hril  TeUiihone  I^boratorieB,  Ine. 

Sew  York,  S.  Y. 


Tafoidt  kava  law  T/C  char- 
actarictiCA,  aatraaiily  taw  OAogaark  pkhuf 
■ad  acTfraal  Raid.  (oHt  any  ba  Awppliad 
with  hotancod  wiadiaya,  oIao  caa  ba 
ta^^ad.  ar  hava  atahipla  wiadfag  far  ti^ht 
caaplad  laifadaaca  Iramloraiatiaa. 


Awathar  C  A  C  nnt.  Oar  atoAt  iKagrocAiva 
cwAtooMrA  ipaciTy  lharaia-tatting  ploftic  caat- 
!■•  far  lhair  caita,  traac<ara>arA,  and  tuadd 
dlcaitA,  TMa  teapk  raAUIant  cevaring  pro* 
lactA  tha  coUi  and  loah  aat  maittura.  iuit 
anothar  raoAon  why  tha  poapla  arha  itaa 
toreidt  yaor  altar  yaor  tpocily  C  A  C 
Tareidol  CaaipontntA. 


1)1KT  in  a  velocity  microphone 
can  be  detected  readily  by  listening 
to  the  output  of  the  microphone 
w  hile  it  is  swung  at  arm’s  length.  If 
the  microphone  is  clean,  nothing 
but  the  rushing  sound  of  air  will  be 
heard.  If  the  microphone  is  dirty, 
the  output  will  be  characterized  by 
a  scratchy  roughness. 

Rroaffragt  Equipment  Section 
Kadio  Corn,  of  America 
Cawiden,  S.  J. 


laggad  claal  raiat.  canAttvcWan  owating 
■dUtary  tpacillcatianA.  Coilt  giving  kighatt 
Q  par  anil  velaata  and  tpociol  copocHan 
pravlda  iharpar  and  RMTa  ttaWa  libarA 
with  ■  cawpaetnAM  navar  bolora  paAilbla.  A 
tpadol  daaign  for  yoar  avory  ragwiraniant. 


Veloi'ITY  microphone  failures 
caused  by  the  presence  of  dirt  can 
be  practically  eliminated  by  the  use 
of  a  line-mesh  screen  of  magnetic 
material.  The  screen  is  slightly 
curved  and  is  placed  on  each  side 
of  the  ribbon  assembly  of  the 
microphone.  The  wires  become 
magnetized  from  the  leakage  field 
and  catch  any  magnetic  particles 
which  penetrate  the  outer  screen. 

flroadcaet  Equipment  Section 
Radio  Corn,  of  .4m«nea 
Camden,  S.  J. 


Send  for  this  FREE  booklet  today 
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ELECTRONICS 


into  this  million-dgllar  question 


.  •  .  You  may  come  up  with 
SUNKEN  TREASURE  that  you  never 
knew  you  had! 


MEDIUM  SIZE  COUNTER 
orrcvoluiioo)  it  built  iuio  ctbul«tort, 
tbo«  oiAcbioct.  punch  prrttct.  potc* 
•sr  mriert.  knitting  machinet.  die 
catling  machinrt.  cooiprettort,  and 
wbat  be^c  90m.^  One  of  tcoret  of 
tiandard  V  R  C'ounirrt  detcribed  in 
Hpagr  "COUNT  B(K)K  below. 
Send  for  your  copy  today- 


you,  quickly  and  frankly,  whether  )our 
product  has  this  modern  merchandising 
magic...  and  show  how  to  bring  it  out. 
Counton  him  to  show  you  how  to  build 
Vecdcr-Root  Counters  into  your  product 
as  integral  parts  .  .  .  ani/  then  set  how 
sales  will  huild  up!  Write. 


HERE  STHE  'S  1,000,000  QUESTION": 
“Can  my  product  he  made  to  C.OVST  — 
to  the  greater  profit  of  its  users?” 

Now  ask  for  the  answer  from  a  Veeder- 
Root  engineer,  experienced  in  discover¬ 
ing  and  developing  hidden  COl'NT- 
ability  in  countless  products,  iie’ll  tell 


ViEDIt-tOOT  INC.,  HARTFORD  1,  CONN 
tm  Veedef'Rool  of  Canada.  Lid..  955  St.  jamet  Street.  Montreal  5 

Im  Orfst  Veeder-Root  Ltd  .  Kiltpindie  Rd..  Ounde-,  >corland 
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riG.  2  CutTM  in  A  (how  comparison 
ol  notM  (actor  lot  trarioua  input  circuits 
mcludinq  HRO  and  spsclal  circuit  ussd 
in  Wsstinqhouss  microwavs  spsctro- 
scops.  Circuit  in  B  shows  low  noiss  8S 
kc  prsamplilisr 


qui-iifv  (ietwt.o  a  .'iijrnal  at  that 
frfiiiifiu'v  whon  the  miiTnwave  fre¬ 
quency  (!<  near  nr  on  an  absorption 
line.  Movinir  of  the  atisoriition  line, 
first  onto  and  then  otf  of  the  micro- 
wave  frequency,  causes  an  absorp¬ 
tion  at  the  Stark  modulation  fre¬ 
quency. 

F'ijrure  1  shows  a  block  diagram 
of  a  Stark-modulation  microwave 
sj>ectrosco|»e  develoi»ed  by  WestinR- 
house  and  descrilied  by  William  E. 
(Itsxl  at  the  1950  National  Elec¬ 
tronics  ('(inference  in  ChicaRO.  The 
system  operates  at  85  kc  with  a 
nominal  bandpass  of  about  1,500 
cp.s.  The  bandjiass  may  be  reduced 
to  as  low  as  50  cps  by  R-C  filters, 
and  the  bandpass  of  the  85-kc  amp¬ 
lifier  may  be  narrowed  to  10  kc  by  a 
crystal  filter,  thereby  improvinR 
the  siRnal-to-noise  ratio. 

The  most  important  factor  in  ob- 
tainiiiR  a  low  siRnal-to-noise  ratio 
is,  however,  the  proper  use  of  the 
crystal  det»H-tor.  Over  the  ranRe  of 
power  involved,  one  milliwatt  to 
less  than  one  microwatt,  the  im- 
IH-dance  of  a  typical  crystal  may 
vary  from  500  to  5,000  ohma — 
tendinR  to  flatten  off  at  the  hiRher 
resistance  at  low  power  levels,  and 
to  flatten  off  at  the  low  resistance 
value  at  the  hipher  power  levels 
and  to  chanRe  rapidly  in  between. 

The  problem  of  desiRninR  an 
amplifier  input  circuit  to  match  this 
wide  ranRe  of  crystal  impedances 
re<]uires  special  attention  in  the 
desiRn  of  a  low-noise  amplifier  for 


Proven  BEST,  and  specified  regularly,  by  leading  manufacturers 
of  television,  P-M,  quality  radio  and  all  exacting  electronic 
equipment.  For  maximum  output  and  minimum  rejects.  Available 
in  all  sixes,  solid  and  stranded.  Over  200  color  combinations. 


PIODUCTION  ENGINEERS:  Specify  "NOFLAME-COR  " 
for  absolute  uniformity  of  ciiameter,  permitting 
clean  stripping  of  insulation  without  damage 
to  the  copper  conductor . . . 


NO  CONSTANT  RESETTING  OF  BLADES 


Avo«o  lossis  rtOM 

"BIOBIIMC" 

Not  being  on  extruded  plastic, 
eliminates  the  costly  ’’blobbing"  of 
insulations  under  soldering  heot 


iiir  riAti<  sid« 
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Even  in  the  most  remote 
^  wings  aloft  are  guided  on  their  way 

by  Aerocom's  new  medium  range  Aerophare 
-  t  «-  Transmitter.  This  transmitter  was  designed  and  built 

'  fi  *w  *  \ 

* « *  *  \  to  provide  long,  trouble-free  service  with  no  attendants 

^  even  where  the  total  population  is  Zero. 


Dual  Automatic 
Package-Type  Radio  Beacon 


for  complrlely  unacirndcd  service.  This  aerophare  (illusiraied) 
consists  of  two  100  watt  (or  50  watt)  transmitters,  one  AK-5B  keyer. 
one  ACA  automatic  transfer,  and  an  antenna  tuner.  (Power  needed 
1 10  volt  or  220  volt  -  50/60  cycles) 

Frequency  range  200-  415  Kcs.:  self-contained  P  A.  coil  covers 
entire  range;  I  “plug-in"  crystal  oscillator  coil  covers  200  -  290  Kcs., 
other  290  -  415  Kcs,  (Self-excited  oscillator  coils  covering  same 
ranges  are  available)  High  level  plate  modulation  of  final  amplifier 
IS  used,  giving  .55%  tone  modulation  in  lOO  watt  transmitter  and 
55-50%  in  50  watt  model.  Microphone  P-T  Switch  when  depressed 
interrupts  tone,  permitting  voice  operation. 

Using  866A  rectifiers,  unit  can  be  operated  in  air  temperature 
range  0*’c  to  -f  4  5”c;  using  5B25  rectifiers,  —  55“c  to  -y  45®c; 
humidity  up  to  95%. 

Aerocom’s  Automatic  Transfer  unit  will  place  the  "stand-by" 
transmitter  in  operation  when  main  transmitter  suffers  loss  (or  low 
level)  of  carrier  power  or  modulation.  The  characteristics  of  the 
keyed  call  letters  are  so  modified  on  "stand-by”  that  a  distant 
monitoring  station  can  determine  whether  the  main  or  "stand-by" 
transmitter  is  operating. 

I'nii  IS  ruggedly  constructed  and  conservatively  rated, providing 
low  operating  and  maintenance  costs.  Engineering  data  on  this  unit 
and  other  Aerocom  communications  products  are  available  on  request. 

(MNSUITMTS.  OfUCMflK  UK  MUNlfdCTUIKIIS  Of  STMOMO  (W  SPCCtM. 
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THI  (LlCraON  AtT 


the  Stark-in<K)ulation  frequency. 
FiKure  2A  shows  cur\’cs  for  several 
input  circuits  including  a  National 
HitO  and  a  special  amplifier  used  in 
the  Westinghouse  spectroscope  for 
amplifying  the  85-kc  signals.  The 
noise  measurements  were  made 
with  a  Sylvania  type  5722  noise 
diode  with  different  values  of  out¬ 
put  resistors.  The  series-tunnel  res¬ 
onant  circuit  appeared  to  give  the 
l»est  performance  over  the  range  of 
imi)edances  encountered. 

The  actual  circuit  used  in  the 
Westinghouse  microwave  spectro¬ 
scope  amplifier  is  shown  in  Fig.  2H. 
It  employs  a  12.-\Y7  in  cascode  cir¬ 
cuit.  Using  the  Stark-modulation 
system,  the  2.U5:?4  7I-mc  line  of 
0'’C‘*S’'  ga.s  which  has  an  absorp¬ 
tion  coefficient  of  2.0x10  *  cm  *,  in 
its  natural  isotopic  abundance,  was 
.seen  to  be  about  2*  times  noise. 
The  sweep  rate  was  2  cps  and  the 
bandpa.ss  was  .set  at  50  cps. 

Frequency  measurements  are 
made  by  comparing  ab.sorption  lines 
with  harmonics  of  a  500-mc  crystal- 
controlled  source  which  is  modu¬ 
lated  by  a  60-mc  signal.  Interpola¬ 
tion  between  marker  frequencies  is 
accomplished  by  a  Collins  51-J  com¬ 
munications  receiver  whose  dial  is 
accurate  to  ±  2  kc. 


*cioAi  Size 


KING-SCELEY  CORPORATION  devgned  this 
Progressive  mode  terminal  to  permit  the  hous¬ 
ing  of  its  oil  pressure  unit  to  "breothe"  —  a 
feature  that  insures  the  presence  of  atmos¬ 
pheric  conditions  inside  the  housing  and,  con¬ 
sequently,  accurate  pressure  registration. 


Progressive  was  called  in  to  make  the  ter¬ 
minal  for  two  reasons.  We  hove  the  engineer¬ 
ing  and  production  skills  to  make  the  part,  in 
all  its  tricky  detail,  according  to  specification. 
And  secondly,  we  do  a  precise  job  at  o  cost 
that  mokes  it  worthwhile  to  do  business  with  us. 


We  specialize  in  special  fasteners.  Use  this 
specialization  —  you  gain  all  ways. 


Fi<‘l«l-S<H{ii<‘ntiul  ('olor 
Tripvi'sioii  TiiIm* 

Fira.n  .'JKQPKNTIAI,  color-television 
pictures  can  be  reproduced  by  a 
special  cathode-ray  tube  in  a  way 
that  resembles  the  Thoma.s  color 
system  of  color  cinematography. 
In  the  Thomas  color  movie  system, 
a  scene  is  recorded  on  different 
parts  of  a  film  through  primary 
color  filters  and  projected  through 
a  similar  set  of  filters  by  a  parallax- 
free  optical  system  that  superim¬ 
poses  the  monocolor  images  to  form 
a  natural-color  image. 

In  color  television,  a  correspond¬ 
ing  series  of  ‘  black  and  white 
images,  containing  the  light  and 
shade  values  for  the  three  primary 
colors,  appear  on  different  parts  of 
the  screen  of  a  cathode-ray  tube, 
having  only  one  gun  and  one  de¬ 
flection  system.  Primary  color 
filters  are  placed  in  front  of  the 
image  sections  of  the  tube,  and  the 
color  images  derived  therefrom  are 


PROGRESSIVE 


MWiFUTriiiMi  (ininw 

so  NORWOOD  ST.,  TORRINCTON,  CONN. 


OMKfS  SAN  f*ANCJSCO  lOS  ANGflfS. 
rOATlASD  DfTtOiT.  PHIIAOEIPHIA  ClfVElAND. 
SlATTll.  lOSTON,  S^KACUSE.  ST  lOUiS.  CHICAGO 
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High  score 
every  time  ^ 


^^Safe  Centers!” 


'1 


In  Bask«‘tl)all  tlxTo’s  no  Ix'tttT  asMirancr  of  \iitorv 
than  a  lon^thv  lail  jninping  ccntor  .  .  .  and  tlu*rr  is 
nothint;  that  sioifs  hii;lu'r  in  radio,  TV  and  othoi 
(‘Irc'tronic  ciic  iiits  than  Ski  kthon  ininiatnrr  rrctifiors 
with  "Sail*  (a-ntei"  platrs. 

When  yon  s|M-(  if\  Ski  kthon  St*li*niuin  Hrctifirrs  von 
eliminate  art-o\<M  tlani;i‘r,  short  circuits  and  heating 
at  the  center  cxintact  jKiint.  Asseinhlv  pressure,  or 
pressure  applied  in  mounting  the  r«“ctifier  cannot 
affect  its  |X‘rforinance  —  A  Ski  kthon  feature  accom¬ 
plished  hv  deactisating  the  area  of  the  plate  under 
the  UHitact  washer. 

The  millions  of  Ski.ktiion  Selenium  Hectifiers  in  sat¬ 
isfactory  ser\  ice  as  original  eejuipment  in  the  prorhicts 
of  leading  manufacturers  are  millions  of  reasons  w-hy 
1JOU  can  sjx'cify  Ski  kihon  and  lx*  .s«/e/ 

Write  MS  for  Heetifier  Ihilletin  No.  F,S-^1. 


I _ II _ II _ II _ I 

eletro 


SELETRON  DIVISION 

KAIIIO  KEI  EITOK  I  O.MPAN'Y,  l.sr. 

S«nc«  1972  in  ffadie  ond  Cioctrenkt 

Sales  Department:  251  West  19th  St.,  New  York  11,  N.  Y. 
Factory:  84  North  9th  St.,  Brooklyn  11,  N.  Y. 
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FIG.  I  Rcspona*  currM  ioi  thr**  plioa- 
phor*  uMd  iB  bonded  color  loWrision 
tub# 


.sui>er imposed  on  a  viewinK  screen 
by  a  suitable  projection-optical  sys¬ 
tem. 

Individual  areas  are  completely 
Manned  in  .serjuence  ai.d  it  is 
convenient  to  arrange  the  image 
areas  one  below  the  other.  Since 
|)rimary  color  images  must  be  su¬ 
perposed  optically,  it  is  strictly  a 
projivtion  system  and  is  not  ap¬ 
plicable  to  direct-view  television. 

Fluorrueent  .Screen 


\A(4Fie 


\  In  the  field  of  electroniis  anil 
the  electrical  ^oods  iiulustr), 
MOSINI  h  is  known  for  its 
JtfHfiJuhlt  umfurmtty,  and  its 
scieniitually  controlled  physical 
and  chemical  properties,  such  as: 


The  filters  used  (Wratten  26,  47, 
and  58)  have  an  average  light  trans¬ 
mission  of  only-alniut  15  percent, 
■so  that  approximately  85  |>ercent  of 
the  light  is  wasted.  A  cathode-ray 
tube  was  constructed  having  three 
image  areas  capable  of  fluorescing 
in  the  three  primary  colors  in  re- 
to  electron  bombardment. 


Ciood  dielectric  strength  .  .  . 
projK-r  soltness  or  stillness  .  .  . 
hi^h  tensile  or  tear  strength  .  .  . 
cre|H‘d  with  tontrolleci  stretch  or 
riexibihty  .  .  .  sj’»ecified  pH  lor 
maxinuun- minimum  acidity  or 
alkalinity  . . .  accurate  caliper,  density, 
hcjuid  rejH-llency  or  absorliency. 


1  spon.se 

The  screen  consists  of  three  phos¬ 
phor  bands;  a  blue  band  of  zinc  sul¬ 
phide  activated  with  silver,  a  green 
I  liand  of  zinc  orthosilicate  activated 
I  with  mangane.se,  and  a  red  fluores¬ 
cing  band  of  zinc  cadmium  sulphide 
activated  with  silver.  The  spec-tral 
distribution  curves  of  the.se  phos- 
,  phors  are  shown  in  Fig.  1.  Charac- 
I  teristic  curves  have  been  given  for 
tw()  red  powders  which  were  u.sed 
'  in  different  tulies.  The  cutoff  of 
Wratten  filter  No.  26  is  also  shown. 
A  sub.stantial  portion  of  the  energy 
of  these  phosphors  falls  in  the  un¬ 
wanted  orange  region.  It  is  possi¬ 
ble  that  cadmium  phasphates  or 
borates  would  have  more  suitable 
spcvtral  di.stribution. 

Two  systems  of  applying  the 
phosphor  bands  have  l>een  tried. 
In  the  first,  the  three  bands  are 
applied  separately.  Kach  band  is 
allowed  to  dry  liefore  the  next  is 
applied,  and  so  on.  The  second  sy.s- 
tem  employs  a  water-tight  compart- 
i  ment  screen  that  fits  snugly  against 
the  inside  of  the  tube  face  and  forms 


If  you  have  a  fabricating  or 
prcKcssing  problem  involving 
paper,  a  discussion  with  MOSINtE 
technicians  might  prove  helpful. 
Please  w  rite  Dept.  E  . 


MOSINEE  PAPER  MILLS  COMPANY.  MOSINEE.WIS. 
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A  NEW  MINIATURE,  HERMETICALLY  SEALED 

Aircraft  Type  Relay 

by  '^Diamond  H" 


Plus  These  Other  Specifications 

1.  CONTACT  RATING:  2  A,  28  V,  D.C.;  2A,  1 1 5  V,  A.C., 

400  cycl*. 

2.  CONTACT  OVERLOAD  RATING:  12  A,  28  V,  20  sec. 

3.  ALTITUDE  RATING:  Dry,  inert  gas,  pressure  filled; 

hermetically  sealed. 

4.  COIL  RESISTANCE;  300  and  ISO  ohms. 

5.  COIL  VOLTAGE.  28  V,  D  C.;  amperage  .1. 

6.  TERMINAL  ARRANGEMENT:  Soldered  connections. 

7.  MOUNTING:  Variable. 

8.  VARIATIONS:  Virtually  innumerable,  in  voltage, 

amperage,  number  of  poles  (4 
maximum)  and  temperatures. 

*  *  * 

Rtvolutionarv'  in  ilcsi^n,  this  new  miniature  relay 
was  developed  to  meet  a  highly  exacting  set  of 
retjuirements  tor  air,  ^rouml  and  marine  applica¬ 
tions,  including  missiles  and  rockets,  by  The  Hart 
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Senci  me  further  informstiort  about  your  new  relay. 


Write  today  for  complete  information  on 
this  new  '^Diamond  H"  relay. 


Thr  Mart  Mfg.  Co. 
ioa  Harthulomcw  Ave. 
lijrttord,  (ionn. 


Samr 

Tult 

Comftunt 

Slrnl 


Apply  this  unmatched  combination 
of  important  features  to  your 
weight  and  space  requirements: 

SIZE:  smallest  of  its  type,  1.5  cubic  inches. 
W  EIGHT:  lightest  of  its  type,  3.5  ounces. 


SHOCK  RESISTANCE  (operating): 

greatest  of  its  type,  50  G. 

TEMPERATURE  RANGE: 

widest  of  its  type,  65°  C.  to  •  200°  C. 

4  POLE  DOUBLE  THROW 


Manuhicturin^  Company ...  producer  of  dejscndablc 
electrical  controls  and  devices  for  over  half  a  century. 
It  incorporates  a  hitherto  unmatched  combination  of 
characteristics.  We’ll  gladly  work  with  yt5u  to  develop 
any  special  variation  to  mc-et  your  spc-cific  nct-d. 


i: 


Here's  why  those  in  the  know 


THi  UlCTtON  AMT 


three  sections  wnich  are  jimulta- 
neously  filled  with  the  three  differ¬ 
ent  phosphor  materials.  In  either 
case,  the  screen  end  of  the  tube  must 
be  separated  from  the  gun  end  for 
application  of  phosphors  and  then 
reassembled  after  aluminitinR  by 
customary  aluminum  evaporatinK 
techniques. 

The  area  of  one  color  imaire  is 
approximately  one-ninth  of  the  en¬ 
tire  raster  area  of  the  tube.  This 
means  that  only  one-ninth  of  the 
iiirht  fiux  which  could  be  made 
available,  is  utilized.  The  situation 
is  even  less  favorable  when  satura¬ 
tion  phenomena  of  the  phosphors 
are  taken  into  account.  It  is  found 
that  the  zinc  sulphide  and  zinc  cad¬ 
mium  sulphide  types  of  pho.sphors 
-saturate  considerably  at  the  high 
current  densities  pre.scribed  by  the 


demand 


•viomjbcAlIf 


c»aUcI  ?000  voilt  M  CfCk 

fMk  Ml  •r4*f  I 


Cotital  CunUcI  In^pMtioA  ioot  fio« 
op«n  ^lap^  cto%«d.  C*vii*C  toftsUM 
imp«<t«Ace  T»in«i  contpct^ 


Hand  t«nmn|  kMp*.  cvpt. 


AM  contACIs.  prKtvon  mAchin«d  from  v)l<d 
bar  stock.  tioctfopUtod  «>th  stivfr  or  fold 


FIG.  2  S«T*n-lnch  pictut*  tub*  with 
thra*  phosphor  bonds.  Tub*  Is  usstul 
only  In  proisctlon  applications,  and  Uqht 
output  Is  limltsd 


conlACti  t«R  Huotinf  torn  (krrjofb 
1*'  boH  Mi#\  intpoction 


Mi|Mf  togiM*  contACt  Aomboit  on  tmtrt  ttcri 


spot  size  necessitated  by  the  small 
area  of  one  color  imuKe.  Their 
luminous  efficiency  drops  at  high 
beam  current  densities. 

In  view  of  the  small  size  of  each 
color  image  the  raster-current  den¬ 
sity  of  the  tube  is  unusually  large 
and,  since  the  heat  cannot  be  ade¬ 
quately  dissipated,  the  screen  heats 
up.  This  is  most  undesirable  be¬ 
cause  certain  zinc  sulphides  lose 
luminous  efficiency  at  elevated  tem¬ 
peratures,  The  lower  field-scan  rate 
of  the  sequential  system  helps  to 
reduce  temperature  rise 

While  saturation  limitations  may 
one  day  be  overcome  by  new  and 
'.letter  phosphors,  improvement  of 
light  los.s  due  to  insufficient  utiliza¬ 
tion  of  the  screen  area  may  be  visu¬ 
alized  by  scanning  primary  areas 
that  arc  larger  and  give  more  light 
even  though  their  aspect  ratio  is 
incorrect,  so  long  as  appropriate 


liHdfU  ol  Ultbi  appidvAd  kigk  d«ti«ct(tc  malfftats 


Your  ri'quirenientH  aro  n'sjamsihle 
for  the  S  to  10  design  advantages 
found  in  each  tyiH*  of  Cannon  Plug, 
That’s  why  engineers  know  the  8|h*- 
cifu  ation  is  right  when  it  cal's  for 
C'ANNl  iN.'l'he  1  )P  Connector  Siries 
is  )ust  one  of  many  Cannon  tyjH*s 
world’s  most  complete  line.  Ke- 
quest  hulletins  hy  required  type  or 
descnl**' conmn’tor  .s«‘rvic»‘  you  ntH*<l. 


In»rr1  arrAnifrmf'nta  nrr  avAilahlr  Mith 
2  t«i  iS  rantfiriK  fnmi  l.S  amp 

to  ampt  aiMK'it  V  ('tmtinuoii**  Ahieid 
me  availafdr  in  i'oatial  an«l  T'ainav 
Metal  ftniwli  on  whell*  for  Mhieldinf 
and  iMindinp  tin  ptating  on  alumi 
num  <Mher  finithcM  availalde  on 
•  (M's  tal  rrt|Mri>t 


CANNON 

ELECTRIC 


T>i»e  Ori)  ('onnestom  are  jiermanent 
in*>tallation«  in  rat  k  and  panel  equip 
ment  mate  automatically  .  ,  have 
«beieht  and  a|Miieaavine  advanta^ea 
over  other  t'onnector  tyi^a. 
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ELECTRONICS -0km6w.  I9S0 


MICROSEN 

ELECTRICAL  INSTRUMENTS 


A  Product  of 

MANNING,  MAXWELL  &  MOORE,  INC. 


CONNICTICUT 


‘A\hcrr.(r  'C'jfrtolldotfd'  '^^^1 

•  Vatv»*  (wnoerR  ol  ’ Cfon*», 


Manning,  Monwoll  &  Moort,  Inc. 

250  Eoft  Main  Stroot 
Stratford,  Conn. 

W«  oro  intorottod  in  tti«  Microton  D.  C.  Amplifior. 

Application  ipocificotiont  and/or  »pocifk  quortot  attachod  Q 
PltoM  Mnd  buHotin  d««cribing  tb»  initrumont 


Stroot  AddroiA 


YOUR  QUESTIONS... OUR  ANSWERS'^ 

May  bring  a  solution  to  your 

D.  C.  AMPLIFICATION  PROBLEMS! 


The  Microsen  D.  C.  Amplifier  is  designed  for 
stable,  accurate,  and  ecanomical  amplificatian 
cavering  an  exceptianally  wide  range  af  appli¬ 
cations.  These  Reids  of  application  may  suggest, 
duplicate,  or  offer  a  solution  to  your  particular 
D.  C.  Amplification  problem. 


Simple,  compact  and  portable,  the  Microsen 
D.  C.  Amplifier  has  three  different  ranges  in  a 
single  model.  The  Microsen  Balance,  an  electro 
mechanical  feedback  amplifier,  combines  the 
advantages  of  high  torque  to  current  input  ratio 
with  rugged,  shock-resistant  construction. 


Available  models  include  Voltage,  Current 
and  Potentiometer  Type  Amplifiers,  Direct  Cur¬ 
rent  Converters,  Direct  Current  Transformers, 
and  engineered  designs  to  meet  special  re¬ 
quirements. 


Typical  applications  in  the  field  of  measure¬ 
ment  include: 


THERMOMETRY  in  combustion  research,  gas  tur¬ 
bine  development,  thermocouple  inspection, 
meteorology,  distillation  processes. 

PHOTOMETRY  in  fluid  flow  and  turbulence,  polar- 


imetry,  physiology  of  blood  and  density. 

GAS  ANALYSIS  in  mixture  control,  efficiency  of 
filters  and  detection  of  explosive  mixtures. 


ELECTRICAL  BRIDGES  in  resistor  inspection,  mois¬ 
ture  detection,  conductivity  measurements,  vac¬ 
uum  gauging,  transient  stresses. 

ELECTRONICS  in  tube  development,  vacuum  gaug¬ 
ing  and  wave  guide  studies. 

ELECTROLYSIS  in  electrolytic  plating,  electrolytic 
process  and  production  control. 


Inquiries  for  modification  within  the  useful 
scope  of  the  Microsen  D.  C.  Amplifier  are  invited. 
If  possible,  such  inquiries  should  contain  com¬ 
plete  application  specifications. 


Input  elements  include  thermocouples,  photo 
cells,  pirani  gauges,  strain  gauges  and  others. 
The  instrument  is  used  generally  with  a  recorder. 
The  output  can  also  be  applied  to  a  suitable  mil- 
liammeter  indicator  or  to  actuate  automatic  con¬ 
trol  relays  or  signal  devices.  Design  advantages 
include  accuracy,  sensitivity,  stability  and  high 
speed  response. 


MICROSEN 

D.  C.  AMPLIFIER 
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thi  eliction  art 


cylindricaJ  letiA  elrmenta  ar<‘  also 
uiwd  to  Rather  liRht  from  the  whole 
of  the  si-anned  area  and  proje<’t  an 
imaRe  havinR  the  correct  a.s|iect 
ratio. 


HrmiliitinH 


The  small  size  of  each  color  imaRe 
imiH>se.s  exactinR  resolution  re<iuire- 
rnents,  which  are  inherently  imjws- 
sihle  to  meet  with  the  present  three- 
hand  tul>e.  Approximately  475 
lines  must  Ih*  resolved  in  each  pic¬ 
ture,  a  resolution  of  12  lines  per 
millimeter.  Moreover,  while  one 
color-imaRe  area  is  approximately 
in  the  center  of  the  screen,  the 
other  two  are  towards  the  edRes, 
and  excessive  detlection  defocusinR 
cannot  la*  tolerated.  I'nfortunately, 
a  small  spot  size  in  the  center  and 
minimum  defocusinR  towar(i<  the 
edRes  of  a  screen  are  contradiv  tiiiR 
requirements  from  the  t>oint  of 
view  of  tula*  desiRn. 

A  paper  descrihinR  this  three- 
hand  tulK‘  and  its  capabilities  in 
somewhat  more  detail  was  pre¬ 
sented  hy  ('.  S.  Szecho  at  an 
S.MI’TK  Semi-annual  Convention 
on  April  25,  IttSO. 
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( )ccASlONAl.i.Y,  there  arises  need  for 
a  pha.se-shift  network  in  which  a 
small  chanRe  in  one  of  the  variables 
hrinRs  about  a  larRer  chanRe  in  the 
thyratron  plate  current  than  can  be 
obtained  from  the  conventional 
phase-shift  circuits.  The  followinR 
article  shows  two  circuits  which 
meet  this  specification  and  outlines 
desiRn  pna'edures  for  their  use. 

FiRure  1 A  shows  the  circuit  most 
commonly  encountered.  FiRures  IB 
and  IC  show  the  vector  diaRram, 
and  the  pha.se  shift  as  a  function  of 
the  ratio  X  R.  respwtively.  It 
should  be  noted  here,  that  for  a 
ratio  of  -Y  R  of  0.1  the  phase  shift 
is  about  168  deRrees.  This  is  a  satis¬ 
factory  desipn  value  for  nearly  all 
applications,  allowinR  a  variation 
from  163  deRrees  to  zero  deRrees 
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For  the  Answer  to  Your  Insulation  Problem 

Look  Through  Line 


VARGLAS  SILICONE.  That’s  the  insulating  sleeving  and  tubing — 
pioneered  by  Varflex — that  takes  temperatures  ranging  from  500“  F 
above  to  85®  F  below  in  its  efficient,  resistant  stride.  Lead  wire  and 
treated  cord  too. 

VARGLAS  TUBING  IMPREGNATED  WITH  GENERAL  ELECTRIC 

P  E  R  M  A  F I L .  Tough,  flexible,  heat-resistant — available  in  coils.  Premium 
tubing  at  a  reasonable  price. 

VARGLAS  SLEEVING  AND  TUBING.  Numerous  types  and  grades— in- 
eluding  synthetic  treated,  varnished,  lacquered,  saturated,  litewall  and 
others. 

VARGLAS  NON-FRAY  SLEEVING.  Three  types — may  be  subjected  to 
temperatures  up  to  1200®  F — for  applications  where  dielectric  require¬ 
ments  are  not  primary. 

VARFLO  TUBING  AND  SLEEVING.  New,  low-priced  —  for  applications 
where  unusually  high  temperatures  are  not  a  factor.  A  real  economy  line, 
this. 


VARFLEX  COTTON  TUBING  AND  SLEEVING.  Varnish  or  lacquer  im 
pregnants  —  for  applications  where  Fiberglas  products  are  not  required, 

SYNTHOLVAR  EXTRUDED  PLASTIC  TUBING.  Low  temperature  flexibil 
ity — high  dielectric  and  tensile  strength — made  from  a  standard  formula¬ 
tion  of  vinyl  polymers. 

SAMPLIST  All  you  want  with 

our  compliments  For  free  , 

folder  of  our  com- 

,  piete  IB  Bi  HB  iH  Hi  mm  1^  m 

and  mail  this  | 

■  coupon.  g  VARFLEX  Corporation,  308  N.  Joy  St.,  Rome,  N.  Y. 

_  Please  send  me  information  as  well  as  free  samples  of  ) 
■  electrical  Sleeving  and  Tubing. 

-  j.  ^  _  a  B  I  I  am  particularly  interested  in  samples  suitable  for 
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HARD^NICK 

HINDUIS 


riG.  1 — Con*«Dtk»<il  UiTrotraa  pboM- 
thllt  circuit  provide*  lh*or*ilcal  phos* 
■hilt  throuqh  ilO  d*qr**t  oa  •llh*f  X  or 
S  varl**  Irom  uro  to  Iniinlty 


aa  R  ia  varied  from  /J  =  10  X  to 


I'hnst  Shift  to  t70  Degreet 

The  circuit  shown  in  Fi(f.  2A 
shows  a  network  capable  of  a  theo¬ 
retical  variation  over  270  degrees 
The  vector  diagram  illustrates  how 
this  circuit  functions.  The  diameter 
of  the  outer  semicircle  is,  as  oefore, 
equal  to  the  applied  voltage  (OR  = 
,  the  inner  semicircle  has  a 
diameter  determined  by  OS  =  E.,R< 
/(R.  /?.-). 

The  extreme  range  of  phase  var¬ 
iation  occurs  when  li,  =  0  and  is, 
of  course,  270  degrees.  For  this 
condition  the  diameter  of  the  inner 
.semicircle  becomes  equal  to  the  aj)- 
plied  voltage  E,.,  also.  As  a  result, 
there  will  be  one  value  of  phase 
shift  for  which  the  output  voltage 
E,t  is  zero.  If  a  lesser  range  of 
pha.se  shift  is  tolerable,  E,4  will  re¬ 
main  more  and  more  constant  in 


lilt-  rr*i'«lnii<'r  wire  timilr  to  II  II  >.|ie<  Itii  Ml mu-  ndapted  to 

ihfM'  r«-*i-li>r-  I'  tiiorr  uiiifurinlx  uuiiud  -o  llial  fiidun--  iindrr  -tre—  are 
eliiiiiiintril 


lal  alloy  trniiiuid-  arr  iiiorf 
HrldiiiK  liiKhlv  rr-i-laiit  li 


>uu<-<  Imii-  jirr  prolri  tod  by  ,1  |H>-iti\r.  iioii  <'orro-i\ e  iMiiiding 


•if*i  (line  grax  •■uhiim'I  rtiittiiig  i  ra/rlc'-.  llicrmo -lux  kpriaif  give- grralcr 
prolrt  tioti  tliroiiglmut  llic  iim-l  riiggeii  -«t\  uf  luiiger  life  iiiidcr  extremes 
of  liiiiiiidit  X  -all  wali'l  .siul  -«’\ere-l  at liio-|i|ieri(' i-oiidit loii-  Vliii  by  u  ith- 
-taiidiiig  bighei  lu’al  llie-i-  re-i-lor-  alTonl  a  greater  -afety  faetor 


a-C  VCXT4«  SOtolY 

rAt 


LOCUS  or 

INCWA-SiNG  B  OH  IB.* 
KCBtaSiNOK  * 


HARDWICK,  HINDLE,  INC. 

RHEOSTATS  and  RESISTORS 
Sub»idiarf  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

ItM 

40  HtiMON  STRHT  MtWARK  S,  N.  J..  U.  ».  A. 


FIG.  2— ImproTvd  circuit  provid**  phoa* 
shills  up  to  270  d*qr**s.  V*ctoi  dta- 
qrom  shows  b*ha*ior  ol  dxcuU.  Not* 
output  voliaq*  chanqas 
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Versatile  Unit  lets 
you  melt,  pour, 

L  heat  treat,  degas 


FEATURES 


At  last  there  is  now  available  a  single 
furnace  that  does  away  with  the  need 
to  purchase  equipment  for  each  phase 
of  your  high-vacuum,  high-temperature 
work.  Because  of  its  modest  price,  it 
will  fall  within  the  budget  of  most 
laboratories. 

With  this  new  furnace  you  can  melt 
and  solidify  —  melt  and  pour  —  add  to 
the  melt  —  stir  —  look  into  the  hot 
zone  —  measure  hot  zone  temperatures 

—  introduce  controlled  atmospheres 

—  degas  — heat  treat.  It’s  a  complete, 
versatile  unit,  capable  of  handling  the 
widest  variety  of  metallurgical  research 
work.  Write  today. 


•  Ultimate  vacuum  of  less  than 
5  X  10-a  mm.  Hg. 

•  Working  temperatures  up  to 
2000“ C 

•  Temperature  controllable 
within  *  5“  C. 

•  Hot  zone  reaches  temperature 
within  one  minute. 

•  No  refractories  used  in  hot  zone. 

•  4'  purifying  type  diffusion  pump  in¬ 
sures  high  capacity  for  out-gassing. 

•  Utilizes  single  turn  low  voltage  re¬ 
sistance  element  of  either  tungsten 
or  molybdenum  8“  z  2Vk'  dia. 


•  Constant  temperature  zone 
6'  X  2Vi'  dia. 

•  Power  supplied  directly  from  mains 
to  specially- designed  variable  auto 
transformer  which  is  an  integral 
part  of  unit. 

•  Either  manual  or  automatic  temper¬ 
ature  control  or  both. 

•  Thermocouple  vacuum  gage  is 
standard  equipment.  Other  gages 
are  available. 

•  Furnished  complete  with  vacuum 
system,  controls  and  gages  includ¬ 
ing  ammeter,  volt-meter  and  tem¬ 
perature  indicator. 
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masrnitude.  until  the  system  of  Fix 
1  is  obtained  by  letting  H,  =  H,  and 
A',  =  0. 

For  design  purposes  a  trraphical 
eonstruetion  is  most  expedient  Fijr- 
ure  3A  illustrates  the  procedure. 
F'irst,  a  semicircle  1  is  made,  with 
OR  =  R  .  as  the  diameter.  The  de¬ 
sired  full  rantrc  of  phase  shift  de¬ 
termines  the  next  step.  Thus,  if  the 
maximum  shift  is  to  be  #  dejrree.s, 
a  point  T  is  located  at  a  distance 

TM  -  g„'2Ko\  (360  -  »). 


2  sin  (300  -  «). 

either  expression  may  be  u.sed. 
Next,  circle  2  of  radius  TO  is  draw-n 
with  T  as  the  center. 

The  next  step  is  the  construction 
of  circle  3  ot  radius  MV,  with  M  as 
the  center,  such  that  the  distance 
OV  corresponds  to  the  smallest  out¬ 
put  voltaKe  that  can  be  tolerated  at 
any  one  phase  anjfle.  It  should  be 
noted  here  that,  in  the  limit,  the 
minimum  output  voltage  cannot  ex- 
cee<l  the  value 

OV  -  *;*11  -  cot  (ISO  -  9, '2)1. 

If  this  is  less  than  can  be  tolerated, 
then  a  less  jfenerous  choice  of  ranRe 
of  phase  shift  anRle  9  will  have  to 
be  made. 

('ircles  2  and  3  intersect  at  two 
points  /',  and  /',.  Hither  of  these 
points  can  be  cho.sen  to  represent 
point  /’  in  Fi>f.  2K.  This  fact  is 
illustrated  in  Fijrs.  3B  and  3C. 

The  construction  de.scribed  above 
neisls  interpretation  for  ranires  of 
pha.se  shifts  of  less  than  180  de- 
Rrees.  However,  since  from  a  prac¬ 
tical  iioint  of  view  such  ca.ses  are  of 


FIG.  3  Grophical  method  lor  dMiqnuiq 
ciiruit  oi  Flq.  2  are  thown  at  A.  In  B 
and  C  are  two  coluliona  reeultinq  Irotn 
qraphical  method 
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Eltctroiic  EafiMtfiiig  Laboratory 

nirnt  for  IrKtiriK  pmiH.sion  rharaclFri^tirs 
uf  nirkri  rathode  inatrriali. 


Tho  Cbemical  Laboratory  where  nirkal 

ami  nickel  alloys  are  carefully  analyzed  at 
a  part  of  Superior  quality  control. 


•  They're  trifling  thinf:s— these 
tinv  liilws!  Hut  UMsI  as  lalhiMles, 
aiiiMle-,  anil  prnls.  in  electronic 
tula-,  they  have  to  >;i\c  s|i|M-rior 
pcrlorniance.  You  can  count  on 
Superior.  Klei'tronic  research  and 
licvelopinenl.  faster  priNluclion  and 
nictallurttical  control  condiine  w  ith 
clo'C  in')iection.  unilorinilv.  and 
dcpendatiilily  to  make  Su[M-rior 
priHluct'  the  U*s|  ohiainalile. 

Superior  from  the  he^inninp 
pionccrisl  in  the  pi-rfectlon  of  |h«*se 


vital  components.  Its  facilities  and 
equipment  can  prisluce  the  ty|M‘  of 
flejwndahle  priHlurt'  you  have  a 
riftht  to  exjM'ct.  It's  simply  a  matter 
uf  technology  in  tuhing. 

You  may  already  U-  yyorking  with 
SujM*rior.  Nearly  all  electronic 
manufacturers  are.  If  small  tuhing 
can  help  you.  .Superior  can.  VI  hy 
not  find  out?  Superior  Tube 
(aimpany.  2.VX)  f'rerniantown  Ave¬ 
nue,  Norristown,  I’ennsvlvania. 


Tubuljr  pirtS  made  to  the  exacting 
reipiireineiits  of  the  Klectronics  Industry, 
(iheiiiical  and  iiietalhirgical  engineering 
controls  together  with  a  [lenetrating 
priHliiction  sysicni  help  make  Superior's 
electronic  parts  outstanding. 


Which  It  Th»  Bmtter  For  Your  Product 


Or  LOCKSEAM*.  .  .?  I’r.Mluced  di¬ 
rectly  from  thin  nickel  alloy  -trip  slock. 
.dfO"  to  .  |l(0"  t).l>.  in  stamkird  length 
range  of  ll.o  mm  to  12  nun.  Kound. 
rectangular  or  oyal.  cut  to  >|>ecifie<i 
lieadeii  or  plain. 


SEAMLESS...71  he  Ime-t  tills'-  that 
lan  Is-  nude.  Stamkird  priHliiction  i- 
.Olo"  Id  .121”  til*,  inclii-iye.  with 
wall  tliiikne-se-  of  .IStl.’i”  to  .INI.")”. 
(athiMles  with  lamer  dianieler«  and 
heayier  wall-  will  Is-  prinliiced  to  cus¬ 
tomer  sfiecification 
‘Mfd  lOK^  U.  S  PaH 
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Supan'or  Componr  •  flacfrook  ^rodwcfi  for  axporf  through  OWror.Horrii  Coaipony,  Norriwn.  Now  Jormy  •  HorriMO  6-4I00 


ELECTRONICS— Otcombor,  >950 


V' 


TN(  ILICnON  AIT 


SEE-MEASURE'RECORP 

UP  TO  10 

iinfllMHI  same  instant 


little  importance,  this  possibility 
will  be  ifrnored. 

PhoMt  Shift  Multiplication 

Figure  4  illustrates  a  second 
method  of  extendinir  the  ranjre  of 
available  phase  shifts  beyond  180 
detrrecs.  Its  action  is  readily  under- 
sto<jd  if,  for  the  sake  of  simplicity, 
the  value  of  N'k  is  assumed  to  be 
sufficiently  hi^rh  (10  for  example)  to 
render  the  loadinpr  effect  of  the  inner 
circuit  nejrlijrible,  as  reirards  the 
outer  circuit.  In  this  case 


where  0  —■  arc  tan  X/R  i/.ere  follows, 
for  the  inner  circuit  K,' =  .V  £■», 
(where  N  is  .he  ratio  of  transforma¬ 
tion)  and 


a  man  -Im,  I  t.  blinking  hit  eye- 
lathet.  A  huge  I'Himher  takes  a 
load  uii'ltr  tariout  static  and 
dsnamii  conditions  and  a  mul¬ 
titude  <  'I  strain  liries  take  differ¬ 
ent  characteristics.  Flectricity 
passes  through  electronic  ap¬ 
paratus  and  emanates  with  dif¬ 
ferent  soltage.  current,  and 
phase  relationships. 


Quite  clearly,  so  long  as  loading  can 
be  ignored,  this  .scheme  can  be  ex¬ 
tended  to  n  circuits  within  each 
other,  with  the  final  result 


Ohsersing  simultaneous 
ijuantities  like  these  —  in  test¬ 
ing.  production,  and  research 
—  proses  the  salue  of  I  'Kl  mul¬ 
ti-channel  oscilloscopes  esery 
das.  .\o  other  ec)uipment  can 
gise  sou  such  correct  time  re¬ 
lationships  lor  a  number  of 
simultaneous  phenomena.  No 
other  ecjuipment  sases  sou  the 
airas  ol  instruments  and  sars- 
ing  lest  procedure  recpiired  by 
other  means  of  coincident  anal- 
ssis.  \X  rite  todas  and  find  out 
hoss  sou  can  sase  time,  money, 
and  trouble  using  I  I  (.  oscillo¬ 
scopes,  amplihers,  and  lubes. 


2n  .V-'  '•  -- 

The  .significance  of  this  result  lies 
in  the  fact  th.it  the  original  phase 
.shift  20  has  been  multiplied  by  a 
factor  n,  without  the  u.se  of  any 
vacuum  tubes.  WTiere  tran.sducer 
output  is  in  terms  of  phase  shift, 
the  sensitivity  of  the  device  is  read¬ 
ily  increased  by  a  factor  of  three, 
for  example. 

So  long  a.s  transformers  are  not 
objiHtionable.  a  circuit  similar  to 
that  of  Fig.  1  should  be  suitable  for 
a  considerable  f, actor  as  pha.se-shift 


H  .'lOuaiCHasHliosc.llO 
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MUITI  CUfiCATHODf  AAV 
TUBfS  :  4  6  0  and  10 
fun  lub«i  potfntiomtfvf 
aff<l  dafttction 


N  43  ICH/t  CHAdAU  OSCaiOSCOff 
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FIG.  4  Phase  thiit  multiplying  circuit 
proTidet  theoretical  ehilt  through  3S0 
degrees.  Greater  shUtt  (integral  multi* 
plet  of  180  degrees)  ore  possible  by 
extending  this  scheme 
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bargains. 


Automatic  r<H<»rr1er  plots  s«iund  pressures  developed 
the  ear  canal  at  different  f resiliencies 


your  telephone  value 


Bfll  scientists  know  that  the  telephone  is 
not  used  under  ideal  laboratory  conditions. 
There  is  never  a  perfect  seal  between  re¬ 
ceiver  and  user’s  car,  A  curl  may  get  in 
the  way,  or  the  hand  relax  a  trifle.  And 
ears  come  in  many  shajies  and  sizes.  So 
some  sound  escajies. 

Now.  sound  costs  money.  To  deliver  more 
of  it  to  your  ear  means  bigger  wires,  more 
amplifiers.  So  Bell  Laboratories  engineers, 
intent  on  a  thrifty  telephone  plant,  must 
know  how  much  sound  reaches  the  ear, 
how  much  leaks  away.  They  mounted  a 
narrow  "sampling  tube”  on  an  ordinary’ 


TMtinft  foe  »ound  lo*t  b«»tw««n 
t«lc>phon«  rvreivM  and  Mr.  Many 
•ubjaett  W9T9  UM>d  in 


Working  continually  to  kpep  yout  trHephone 
service  big  in  value  and  low  in  cost 


handset.  The  tube  extended  through  the 
receiver  cap  into  the  car  canal.  As  sounds 
of  many  frequencies  were  sent  through  the 
receiver,  the  tube  picked  up  a  portion,  anti 
sent  it  through  a  condenser  microphone  to 
an  amplifier.  That  sampling  showed  what 
the  ear  received. 


As  a  result.  Bell  scientists  can  comiien- 
sate  in  advance  for  sound  losses— build  re¬ 
ceivers  that  give  enough  sound,  yet  with 
no  waste.  That  makes  telephone  listening 
always  easy  and  pleasant. 

It’s  another  example  of  the  way  Bell 
Telephone  Laboratories  work  to  keep  your 
telephone  service  one  of  today’s  biggest 
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precision 


every 

thread 


A  CVOLTACR  SURfvr 


FIG.  S  -  Practical  oppUcotloa  o4  tha  cir¬ 
cuit  Ahown  In  Flq.  4.  AilariRka  Indlcom 
polarity 


muitiplication.  The  output  voltaK^ 
i.«,  of  i-ourtte,  rediK-etl  by  each  trans¬ 
former.  but  if  a  larKc  enouifh  volt- 
Hvre  is  available  at  ixiints  a-r,  or  if 
a  step-up  transformer  is  used  at 
the  output,  nn  ditticulty  should  be 
experienced  from  this  cause.  The 
only  real  objection  arises  from  the 
necessity  of  the  Kanired  potentiom¬ 
eters,  which  may  not  In*  readily 
available  Iteyond  three  Kanyed  units. 
If  inductance  or  capacitance  is 
made  the  variable  element  yanirini; 
of  many  units  should  present  no 
problem. 

Transformers  can  be  avoided  by 
the  use  of  two  identical  resistors; 
in  this  case  the  system  suffers  from 
a  serious  difficulty,  however  To 
avoid  loatiinir  of  successive  stages 
the  impedance  level  must  tie  raised 
by  a  factor  of  at  least  5  or  10  in 
each  staire. 

Since  potentiometers  above  10 
mei^ohms  are  not  desirable,  more 
than  four  stages  may  not  lie  practi¬ 
cal.  for  the  followinR  reason.  If 
four  stapres  are  used,  then  the  po¬ 
tentiometer  of  the  outermost  staire 
must  have  a  r.anjre  of  zero  to  10,000 
ohms  if  a  factor  /f  =  10  is  allowed 
lietween  stapres.  To  attain  a  168- 
deprree  ranjfe  in  each  stajte,  the  ra¬ 
tio  A'  R  must  be  0.1,  as  pointed  out 
earlier.  Thus,  the  reactance  of  the 
outermost  .stapre  may  be  only  1,000 
ohms.  .At  60  cycles  this  corresponds 
to  2.6.'>  ^if,  which  is  probably  as 
lar>re  a  capacitance  as  one  would 
care  to  u.se. 

If  an  additional  stajre  were  used, 
the  capacitor  would  have  to  be  26.5 
■  f,  v.’hich  is  clearly  prohibitive  in 
cost  and  .«p.ace  requirements.  .At 
higher  frequencies,  of  course,  m.any 
more  staires  can  be  used.  It  is  seen 
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TIIICHRON  INC.  \  - - —  ' 

40  Union  Strc*‘t 
Ashland,  Massachuw'tts 

IMoasp  spnd  mo  information  on  sizos  and  typos  of  Telechron 
Simchronous  Motors.  My  possiblo  application  is: 

Instruments  □  Communications  Equipment  □ 

Timers  □  Other  f please  fill  in) 

Klectric  Applianc»-s  □ 

Cost  Ri'corders 

Advertisinif,  Itisplay  Items  J  " 

Juke  Boxes  lJ  '  f* 

Air  Conditioning  &  Heating  S 

Controls  □  □  Please  send  new  Catalog  H 
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STATE 


THAT  MUST  NOT  FAIL 


Automatic  Ainvay  Beacon 


Controlled  by 


Telechron  Timing  Motor 


Today  t  modorn  airflolds  loavo  nothing 
to  chonco.  Airway  beacons  and  airstrip  lights 
flash  on  aiitomaiually  at  the  first  approach  of 
dusk  Wfiether  "dusk"  occurs  in  mid  afferisxxt 
nr  at  its  duly  appunted  time,  pilots  need  not 
fear  for  projxT  guidance  while  in  flight.  I.ights 
res{»>nd  to  pre^letermlmsi  light  levels  and  func- 


ti<Hi  the  instant  they  are  neerU-d. 


Weston  illuminathm  controls  (lermit  this  uni¬ 
formly  reluible  regulatam  of  lighting.  Inde- 
p«*nd«  nt  of  human  judgment  or  arbitrary  light 
sch«slul<-s.  it  is  a  great  advance  in  avuition  sifety. 
Thr-se  controls  owe  tfwir  de|XTidahilitv  to 
TeUs  hron  I'lming  Motors  also  uswl  in  aircraft 
instruction  markers,  striet  lighting  and  industrial 
lighting 

Instantly,  constantly  syrHhronoiis.  IVUshron 
Timing  Motors  give  deix-mlable  tierformaix'e 


1  iminn  (>n  Your  Mhui? 

If  you  have  a  timing  problem  to  conteml  with, 
a  T'elecfiron  api>licatH>n  engimsr  can  Ix’  of  great 
txTp  to  you  ikickisl  by  broad  fxTd  rxixTieiK.'c, 
Ix’  can  lead  you  to  impirtant  savings  in  tinx; 
and  moix-y.  Consult  him  early  in  your  {ilanning. 
Kor  imnusliate  farts,  s»‘nd  coupon  IxTow. 
TKI.KCTIRDN  INC.  Atierx-ral  Electric  Affiliate. 
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that  if  the  loading  effecta  are 
ignored,  the  total  available  range  of 
phase  shift  is  four  times  greater  for 
this  circuit  than  for  the  single  cir¬ 
cuit  described  initially.  A  variation 
over  about  670  degrees  is  possible. 
The  loading  effect  of  the  resistors 
replacing  the  transformers  will  re¬ 
duce  the  overall  gain  somewhat 
Figure  5  shows  how  a  two-stage 
circuit  may  be  used  with  a  thyra- 
tron.  Other  circuits  are  equally 
easily  designed,  but  an  isolating 
transformer  will,  in  general,  be  nec¬ 
essary.  It  should  be  noted  that  the 
relative  polarities  of  the  trans¬ 
former  windings  are  of  the  greatest 
importance.  In  Figs.  4  and  5  small 
stars  are  u.sed  to  indicate  the  rela¬ 
tive  polarities  of  primary  and  sec¬ 
ondary  windings.  Failure  to  observe 
proper  polarities  will  render  the 
circuit  unable  to  perform  its  in¬ 
tended  function. 


PRECISION-BUILT  BY 

ECLIPSE-PIONEER 

GUARANTEED  ACCURACY  TO  WITHIN  15 
MINUTES  ON  ALL  PRODUGION  UNITS 


iiir  mori-  ih.iii  I"  I  1‘ioiU'i'r  has  lutn  a  It-adtr  in 

iht  (It-vt'liipniciii  lit  high  pri  tiMiiii  lu  hros  tiir  ain  r<ill.  mariiii' 
anil  inilu%lnal  a|>|'liialiiiii«.  I  inlay.  lhank>  ii>  (hi>  lung  i-xpcn- 
t'liit'  anil  lah/aiion,  lihpsi  I’iiiiuit  .Atiliixyn*  .>ynihrii% 

gi\t'  yiiii  a  g^HarautcrJ  aii.iir.iiy  iil  IS  niinulix  (maximum)  iin 
all  iniiiMiltial  .’oil  lypx-  too  lyiU'  iranxmildrx,  ilirtcrt-nlial 
gcncraiiirx,  nininil  transliiriiKTs  anil  ri  xiil vi-rs.  i  urihcrmiirc. 
ihix  lihiniimt'iial  .iiiiirary  applies  tii  a// prmJuiliuu  uttits  in  this 
SITUS.  hen-  spinal  apphialiiins  .ire  involveil,  l  ihpse- 
l*iiiiuer  ssill  supply  Auliisyn  Nyiuhriis  vsilh  an  even  ftntr 
degree  id  auuraiy.  .And  rememher,  ssheii  sou  buy  irom  i  ilipse- 
Pioneer,  (his  high  preiision  is  yours  at  the  lossest  possible  tost. 
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.M«‘UMire  (ioupling  Coefficient 
III  riineil  R-F  Transformers 


Typical  Parformanc*  Characl*ritlic«  for  one  AY-201-3 
Autoiyn  Synchro  when  transmitting  to: 


By  S.  G.  Fiob.man 

rrchnical  Oirrclor 
Robrrt  Oran  Reirareh 
Oivitton  of 

yalan  I’tumbtng  Co  ,  Inc. 
Long  IrUtnd  City,  Stic  York 


On.  C.ntml 
Itontformm 


Tw.  Contf.l 
Tronttwm.rt 


ThrM  Control 
tronitormMS 


INfUT 

Voltsgi- 

liixtuenct 

Cuiient 

Pos»« 

ImpedJiKr 

outeuT 

mai 

(lotoi  output) 
Vultage  It  null 
Senvtiritr 
VollJgif 
phasr  shift 
Srstem  ncuiacy 
(mat  pinvblv 
spoiad) 


?6  rolts  single  phasr 
W  r*(  les  pet  second 
lOA  milliampetes 
0  SO  n.ttts 
8t)  •  iTIO  ohms 


Jti  votls  single  ph.tsr 
40(1  cycles  pei  second 
13C  milliaippntes 
1  4  natts 
80  •  (180  ohms 


2f>  volts. single  phase 
400  cycles  pet  second 
15S  milliampetes 
t  9  walls 
77  .  (149  ohms 


.M.  Goldstein 

Developmenf  Knffineer 
Smer:90H  Radio  and  Phonoorap 
.Vaio  York,  S.  Y, 


li  9  rolls 

70  milliroHs 

.’70  millivolls  aegree 


13  3  volts 

70  millivolts 

730  millivolts  degtee 

78  0  degiees 


1*0  votls 

30  millivolts 

319  miMivoits  degiee 


In  the  design  of  proximity- 
coupled  double-tuned  transformers, 
the  mea.surcment  of  the  coupling 
coefficient  in  terms  of  critical  coup¬ 
ling  has  been  a  tedious  process  pro¬ 
ducing  less  than  accurate  results 
The  measurement  can  be  simplified 
to  a  great  extent  by  application  of 
the  equations  resulting  from  the 
analysi.s  of  double-tuned  trans¬ 
formers. 

Proximity  coupling  in  double- 
tuned  transformers  usually  consist.s 
of  the  resultant  of  inductive  coup¬ 
ling  and  distributed  capacitive 
coupling  as  shown  in  Fig.  lA.  The 
more  common  methods  of  measur¬ 
ing  the  amount  of  coupling  pre.sent 


0  9  degree? 


0  9  degree? 


0*Wi  I  f  omI 

and  •  fofa  ganaeaiori  •  gyro*  •  %fabib 
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fr«n»miltip>g  and  pwrpot*  •l•«tren  fwb«« 
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THE  RADA-SWEEP 


Sweeping  Oscillator  for  Rapidly  Aligning  Radar  IF  Ampli¬ 
fiers.  Displays  Amplitude  vs  Frequency  Response  with 
Frequency  Marks  on  Standard  Oscilloscope. 


\  SkVEEP 
\  OUTPUT 


ZERO 

BASE 


20  25  22  30  3J  J5  AO 
FAfguENCY  IN  M(u*C>CIES 

Detected  Roda-S^ee 
Output 


OUTPUT 


ZERO 

HASE 


Con  be  used  in  the  laboratory,  field  or  in  manufacture  to  indicote 
on  on  oscilloscope  the  shape  of  the  poss  band  of  a  Radar  IF  Ampli¬ 
fier  Very  greotly  increases  speed  of  operotion 


20  a  27  30  J)  .T»  AO 
lypicoi  er  Responbe 


FEATURES 


GENERAL  SPECIFICATIONS 


•  tncrcoscs  production  Spoed  when  substituted  fot  convrntionoi 

point  by  point  metbodt. 

•  Wide  Bond  Lincor  Sweep 

•  Pulse  Type  Crystol  Positioned  Moths  ot  Specified  Frequencies 

•  Morhs  Individuolly  Switched  On  or  Otf 

•  Output  Amplitude  Remotns  VirtuoMy  Constant  While  Sweepmq 

•  Output  Level  Control  on  IF  ond  Pulse  Outputs 


Center  Frequencies  SwitcKoble  to  30  or  60  me  Two  odditionql 
center  frequencies  ovoiloblc  on  speciol  order  Fine  tune  con* 
tfol  for  centcrinq  pottern 

Swi-vp  Width  Wide*  Bond  '20  iVK  Norrow  Bond— 3  me  Select* 
Oble  by  Front  Ponel  Switch 

Mothers  Pulse  Type  Crystol  Positioned  ot  25,  3S,  SS,  6S  me. 
Speciol  morher  frequencies  ovoiloblc  to  totol  of  nine 

Output  Up  to  0  S  volt  into  70  ohms  Switched  ond  continuous 
Ottenuotors 

Sweep  All  electronic.  Lineor  sowtooth,  Sweeping  signol  ovoiloble 
for  driving  horiiontgl  omplificr  of  oscilloscope 
Amplitude  Modulotion  While  Sweeping.  Less  thon  0  OS  db  me. 


DESCRIPTION 


0es>9ncd  specit'colly  for  producing  o  convtont  omplitude  frequency 
moduioted  Signal  for  eipionnq  the  frequency  response  of  Rodot 
IF  amplifiers  Sweep  is  wide  bond  and  the  center  frequency  moy 
bo  switched  to  center  ot  poss  bond  ot  present  omplitiers  Simple 
di  sign  chonqc  mokes  other  center  frequencies  ovoiloblc  Frequency 
morhs  ot  pulse  type  ore  connected  di'ectly  to  oscilloscope  ond 
ore  not  offected  by  IF  ompliticr  under  test  These  morhs  ore 
controlled  by  front  ponel  switches  which  turn  them  on  or  otf 
mdividuoMy  Morhs  ot  ony  specifi' d  frequency  con  be  supplied 
ond  frcqm  ncy  is  chonged  by  chorgmg  plug  in  crystols  A  wide 
or  o  norrow  sweep  moy  be  sclccte*!  by  front  ponel  switch 


PRICE 


$395.00  FOB  Foclfery  with  above  marki 
Standard  Morkt  replaced  at  $10.00  each 
Additional  Maiki  to  total  of  nine  $20.00  each 
Price*  10*0  higher  outiide  USA  and  Canada 


10  COMPANY 


ELECTRIC 


25  Maple  Avenue 


Pine  Brook,  N.  J, 


Phone  CAIdwell  6-4000 
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NEW  YORK 

TRANSFORMER  CO.,  INC 

ALPHA  NEW  JERSEY  (! 


THI  ILICTiON  ART 


THESE  FEATURES 
OF  THE 


FIG.  1  Basic  diagram  showing  contri¬ 
bution  of  induct!**  and  distrlbutod- 
capacitanc*  coupling 


usually  determine  the  inductive 
component  and  nejflect  the  other  on 
the  a.s.sumption  that  the  capacitive 
couplini;  component  i.s  very  small 
throuKh  proper  desiRn.  This  as- 
sumptittn  i.s  erroneou.s  as  it  intro¬ 
duces  a  variable  parameter  that 
often  re.sult.s  in  unaccountable  non¬ 
uniformity  amonR  ma.<.s-pro<luced 
tran.sformers.  The  followinR 
methtnl  will  measure  the  composite 
elTect  of  both  types  of  couplinir,  and 
evaluate  the  result  in  percent  of 
critical  coiipliny. 


SIZE  AND  WEIGHT  llerause  they  arc  <Ic)>i|cnril  for  hij:h 

o|ieratiii|c  Iciitperaliires,  Hornet  Transformers  anil  Kcaelors  have 
only  ahotil  one-fourtli  llie  sue  anil  weight  of  Class  \  units  of 
t'oin|iarahle  rating. 

VOLTAGE  RATINGS  ih  signs  are  available  for  HMS  test 

voltages  up  to  Id.lMMI  volts  ,i|  sea  level,  anil  up  to  .'i.lMK)  volts  at 
feet  altiluile.  I’ower  ratings  from  2\  .\  to  SKV 

POWER  FREQUENCIES  I  lie-e  units  are  ilesi^neil  to  oper¬ 
ate  on  .IKft  IttfKl  eps  aircraft  power  supplies,  (><1  eps  power  sun- 


AMBIENT  TEMPERATURES  ii 


Apiiliratiim  and  Mi'afaremrnt 

KeferrinR  to  the  eipiivalent  cir¬ 
cuit  of  a  proximity-coupled  double- 
tuned  transformer  in  Fig.  IB, 
analysis  of  the  circuit  results  in  the 
following  eijuation : 


LIFE  EXPECTANCY  K 


MOISTURE  RESISTANCE 


Heaetors  coiitaiii  onlv 
moisture  resistant  than 


(^,  1 -f  (Al*-  A'r)«  ^  ’ 

where  the  following  terminology 
has  been  used 

Kt  ■“  coeffirient  of  inductive  coupling 

Kc  “  coertirient  of  capacitive  coupling 

A’***  A't  —  Ac“  cfTective  coefficient  of 
coupling 

A*  "■  I/iy/Vs'*  “  coefficient  of  critical 
coupling 

R,  -•  series  primary  resutance  at  reso¬ 
nance 

A’,  ■■  senes  secondary  resistance  at  reso¬ 
nance 

Hr  "  effective  series  primary  resistance  at 
resonance 

Ce  ••  series  primary  capacitance  at  n-siv 
nance 

Ca  “  serins  secondary  capacitance  at 
resonance 

Lr  “  senes  primary  inductance  at  reso¬ 
nance 

La  »  senes  secomlary  inductanoe  at 
resonance 

Qf  “  uLh'Ur  ”  primary  0  without 
secomlary  coupled 

Continued  on  pog«  2)* 


EFFICIENCY 

foriiii-rn  I'omp.i 


SPECIFICATIONS  ii 


OriU't  I'l  Aiinforiiit  rs  inert  the 
feitieutioiin  euvering  this  tvpt* 


Itullrlin  flMW,  ronlaining  full  rirririraf  and  dimantional 
dala  on  HarnrI  until,  is  nose  armilahlr.  W  rile  for  il,  or  left 
Lt  yitur  iprrifiralioHi  for  ipreirU  Mnili. 
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INDUSTRIAL  TEST  EQUIPMENT 


shoot  tsoubie  m 


### 


rcdoce  costly  shutdowhs. 


mUSTRIAL  OSCILLOSCOPE  — ^\>^  triicing  cir¬ 
cuit  trouble*  in  t  lc*ctr«»nic-control  equipment,  this 
scope  is  fast,  accurate,  and  dependable.  Ideal  for 
checking  welding  machines,  high  wa\e  capacitor 
discharge  panels,  \ariable  speed  motor  controls. 
Set  it  ilown  anew  here  —  the  case  is  insulated  .  .  . 
carry  it  easily  — weighs  ttniy  2~  pounds  .  .  .  use  it 
in  many  wavs  —  tests  both  A<!  and  Df!. 


it  Te^ts  make  and'breok 
of  relay  circuits 

★  Checks  woveforms  in 
Thyratron  control 


w  Max.  input  voltage  ooO 
it  Sensitivity  0.15  volts 


dc/ir>ch;  018  volts 
rms/ifKh. 


IN  WELDING  OPERATIONS  — USE  IT  TO 


★  check  behavior  of  peokirsg  frons 
formers 


it  check  '‘hard'Storting  ignitrons  it  set  ’'full  heat  limit  adiustment' 

it  observe  voitoge  shapes  on  tube  it  check  relays  for  bounce  ond  high 
elements  in  timing  sequersce  circuits  resistarxe  contactors 

it  check  instontaneous  regulation  on  it  check  ’on"  and  "off  time  in  searr 
high  currerst  welder  supply  line  welders 


w  check  high  frequency  interference 
switch  transients  caused  by  other 
equipment 


ELECTRIC 


GENERAL 


GET  THIS  CATALOG -irS  FREE! 

(  nntains  speciheations  and  price  information 
on  instruments  shomn  here  as  Hell  as  other 
Items  of  (fl  electronic  test  equipment.  Vi'rtte: 
ittneral  I  Uitrii  (  Sei/tun  4129,1  ieitrom^ 

n%  Syratantf  .Nru  York. 


mUSTRIAL  TUBE  ARALYZER-yx  hi.u  tui>c> 

are  bad.^  IXm’t  guess — check  them  quickly,  easily 
with  this  .Snaly/er  that  pays  f<»r  itself  in  the  C«)st 
of  tulses  you  would  normallv  scrap.  Tests  Thvra- 
trtins  and  Phanatrons  with  ratings  up  to  lOO 
amperes  peak  current,  (^an  be  operated  by  n<»n- 
technical  personnel  after  brief  instruction.  Hacks 
up  the  (i-b  Industrial  Oscilloscope  to  boost  your 
maintenance  efficiency,  cut  your  c«)sts 


f 

f 
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Completes  300  TV  sets  — 
meets  daily  quota  (at  a  cost  of  ^4.70) 


THC  CLECTftON  ART 


uil.f'Hs  “  «^ronii*r)  Q 

primar\  cuupleil 

wLr.  Ur'  -  elli^ve  priiiiary  (J 

«ith  iwcondary  couplnl 

Kt./iLrL.H)^  -  icJuctive  coupUriK 

r<>mp<>neiit 

/ke  -■  r«pa'iti\r  coupling 
comiMincnl 
rmonaut  fft^picncv 


Kijuation  1  has  hooii  plotted  for 
values  of  K,  K,  up  to  2.  thus  devel- 
opinjr  Fi^'  2. 

Interpretation  of  Kq.  1  indicates 
that  (V/  Qr  is  a  function  of  com¬ 
posite  coupling'  in  percent  of  criti¬ 
cal.  Therefore,  to  evaluate  F,<i.  1 

all  that  i.s  neces.-ary  expeiimentally 
IS  to  measure  Q/  Qr.  With  th  • 
aid  of  Fijr,  2.  the  amount  of  elTec- 
ti\e  couplinjf  present  in  percent  of 
critical  can  he  readily  determined. 

(Ine  of  the  more  simple  method.s 
to  evaluate  Q/  Qr  is  as  follows: 
I'siriK  a  t^-meter  or  eipiivalent  cir¬ 
cuit.  resonate  the  primary  windinjr 
at  the  proper  freipieiicy  with  the 
secondary  winding;  open,  or  shorted, 
or  detuned,  so  as  not  to  atfect  the 
primary  (Fijf.  3A).  Note  the  ti 
readinir  as  heinir  equal  to  (i~.  Then 
tune  secoi\dary  winding'  to  reso¬ 
nance  hy  an  indication  of  minimum 
response  in  primary  Q  reading 
(Fiy-  lUO.  Interaction  between 
I>rimary  and  secondary  will  require 
a  number  of  resettintrs  of  primary 
resonance  for  a  maximum  li  read¬ 
ing.  The  adjustments  .should  be 
continued  until  no  further  inter¬ 
action  is  noted.  The  new  readinjf 
obtained  is  Q/. 


0«ll<at«  coil*  woro  noodod  t>y  ^tldvcest  manufacturer  to  conil>lete  dtN)  TV  wls 
nod  Miiiwai  liUM-tlH  mipplK  r  was  iiiileH  distant'  Air  I'^xpress  H.ssurisl  delivery 
l>v  it  o'lliM'k  next  nioniiiiK,  mi  inaiiulai  liirer  ordensi  .MX)  iiu  n  to  re|mrt  tor  work, 
.'sliipnieiit  arriMsi  a.m. —  priMliiition  rolliil'  Sbippinu  tost  lor  IT  Ib.  carton 

only  X  I.Tti!  Manufat  tun  r  us«fi  Air  Fxpress  regularly  to  kis-p  businesci  in  high  gear. 


Kinmpltx 

Kxample  I.  On  the  (j-m.eter  Qr 
reads  80;  Q/  reads  10.  Thus, 
Or'  <j  equals  0.5.  From  Fiy.  2, 
K,  K,  is  equal  to  I.o,  or  the  trans¬ 
former  is  critic.illy  coujiled. 

Kxample  2.  On  the  tj-meter  Q 
reads  "O;  Q/  ri’ads  20.  Thus, 
Q  Q-  equals  0.:!5.  From  Fiy.  2. 
K,  K  is  equal  to  l.:55,  or  the  trans¬ 
former  is  over-coupled.  To  olitain 


$4.70  and  SINS  iai  pick  up  and  deli\-  Air  Ixpr***  g<M-s  on  all  Mights  of  Sc  Iasi 
I  tv  iiiiludid'  Isiw  Air  Kxpriss  r  ites  ulisl  Airlinc-s.  Shipments  kisqi  moving 
■  oviT  diHir  lodiMir  MTViie.  Mon  con  around  the  (liM'k  simssIs  up  to  .5  miles 
M'liient  easy  to  use  'lust  plione  lor  a  niiniile  f.  itHTii /ii  it/  liaiidiing.  I’lione 
pick  iqi'  M  iiiv  low  conimiHlity  r.iti-s  Air  I'.xiiress  Ihvision,  Kailwa.y  Kxpretes 
in  I  Mis't  liiM'sligati'  '  .■Xgi  iicA ,  tor /us/ 111  lion. 

Air  Eipress  gives  you  oil  these  advantages: 

Viortd'*  lrans|Nirt.it ion  mellusi 

kpaclal  door-to-door  torvico  at  no  extra  eost. 

Ono-corrior  rotpontibility  nil  the  wav 

1IS0  citto*  mtvisI  diris  t  bv  air:  air  rail  to  J'd.lXXI  ofT-airline  (Hunls. 

■  ■porloncod  Air  Ixprott  lias  li  indlisl  over  L'.'i  million  sbipnicnts. 


ItaHx  taclc*^*  pKk-cip  and  dotivory  door 
to  dooc  in  all  poncipol  lownc  ond  cSiO* 


A  sarvice  of 

Railway  Expro**  Agency  and  iho 


riG.  2  Curr#  tor  datermininq  coupling 
coatllcianl  in  parcant  ol  critical  coupling 
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c:’ 


and  now— 

the  magic  link 

for  closed  circuit  tv 


Stuinlard  Tt  Recfitrr 


the  dumitter 


#  Feeds  wp  to  125  standord  TV  receivers. 

#  Distributes  signoli  on  stondord  TV  Channel  2  or 
3  vio  coble  through  regular  antenno  posts  of 
receivers  No  modificotion  of  receivers  necessory 
Receivers  may  be  switched  to  regular  telecoil 
reception  ot  any  time. 

#  Feeds  receivers  both  video  ond  audio  through  single 
cooiiol  coble  up  to  severol  thousond  feet. 

#  No  terminal  equaliiation  necessary  as  otfenuotion 
is  only  at  corrier  frequency. 

#  Uses  signol  from  ony  stondord  camera  choin  without 
interim  equipment. 

#  Completely  stoble  requires  no  operotor. 

#  Light,  compact,  completely  stable. 

#  No  liceme  required. 


Itical  it>r  list*  in  iiHlu>tiial  ttMeviMon  applitations,  for 
(l♦*nlun^tl atioiis  of  TV  rr«  t*i\(*rs.  for  >liitlio  ns*-,  for 
itu-t-linj's,  and  ooimth-'s  otfn-r  us«‘>.  Does  away  with  ex|M-i 
hulky  e<|nipmeMt  and  ••ircnitry  inodifiealion  of  reeeivers, 


ALLEN  B  DU  MONT  LABORATORIES,  INC. 
Television  Transmitter  Division,  Clifton,  N.J. 
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(COAftAliH} 


KITING  SPiiO 
OUTPUT  Aif 
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MAXIMUM 

SELECTIVITY 


WITH 

ECONOMY 
OF  SPACE 


Thr  high  \elriiivit\  of  the  ioinpa<.i  llcint/  <in<l  Kaufman  Fre- 
<|urni>  Shift  (.onvcricr  permits  o|>eratiun  in  the  prcstnic  of 
strong  adiaicnt  ihaniicls,  ssliere  the  signals  are  not  closer  than 
1  S  kc  of  the  desired  sign.«l  Designed  to  operate  on  an  input 
fresfuencs  (entered  at  -t^tM)  cseles,  the  pass  hand  of  the  input 
filters  extends  from  ^'OO  cycles  to  SMX)  cycles,  and  all  freejuen- 
(les  ht'vond  these  limits  arc  attenuated  in  excess  of  M  decibels! 

I  he  U  K  (  (inserter  changes  the  audio  output  of  tsso  di- 
sersits  receisers  into  direst  current  for  the  operation  of  telc- 
ty|Hs  or  multiplex  keyers.  The  asssHiated  receisers  may  he  the 
Type  HK-4')21.  or  any  other  stable  receiser  capable  of  an  audio 
(rec^uencs  output  centered  at  4S00  cycles,  an  output  impedance 
of  S(K(-6(H)  ohms,  and  ciutput  posser  not  in  excess  of  2(H>  mss. 
The  output  from  the  HK-4922  (  (inserter  is  substantially 
constant  for  all  input  lesels  from  — tS  clhm.  to  plus  2S  dbm. 


SPECIFICATIONS  \ 

Ue  ••  ISO  a>i  FIfOUiNCr  SHIFT  Do  (k  !•> 

IM)  rv<i*«  Mov  b«  op«FoF*d 
^  ^  n  »K«  l.m  ft  tOO  tp  UOO 


4 


WflOMT  U  pPsFidi  A#F 

POWER  CONSUMPTION  lOO 
woFTi  105  <25  *•!*•  50  AO  cyiip* 


Eor  iomptrtr  infornutuwn  about  the  nc^  IIK  492t>  Frcqurncx  Shift 
Irrniinai  ion«i\tinK  ol  two  HK  V  S  Knroer%  ami  an  MK-4V22 
*  ESC  4»n\rrfcr  '^ritr  lo 


(S)  Communication  Equipment  Division 

THE  ROBERT  DOLLAR  CO. 

$9  DIUMM  tllllT  •  tAN  FRANCISCO.  CAIIF 
!■»«(  M  SIMONS  t  SONS  CO  HK  IS  Wan**  SirM*  N«»  T*>k  Cay  •  C«hl«  SMMaMKt 


FIS.  }  T*chniqu«*t  uMd  la  datarmlnlnq 

coaHiclant  of  coupllaq  with  Q-matpr 

The  most  aoeiirate  re.siilts.  certain 
safeKuards  and  precautioii.s  .should 
Ik*  included  in  the  measurement 
techni(iue.  The  shunting  effect  of 
plate  resistances  and  input  grid  re¬ 
sistances  of  tubes  must  he  simulated 
by  an  eiiuivalent  resistor  acro.ss 
each  tuned  circuit.  The  transformer 
shield  can  should  Ik*  used  and  also 
grounded.  The  secondary  winding 
should  Ik*  properly  oriented  as  to 
phast*  relationship.  In  making 
measurements  on  a  transformer 
that  is  thought  to  he  over-coup!t*(l, 
the  reading  for  Q,‘  must  he  consid¬ 
ered  in  the  light  of  a  douhle- 
humiH*(l  response  curve.  Variation 
of  the  signal  frecjuency  source  will 
indicate  tin*  resonant  point  as  being 
a  minimum  lying  lietween  two  maxi¬ 
mum  itulications  at  freipiencies 
slightly  removed  from  the  resonant 
fr(*ipiency. 

('oticlufioii 

.Mthoiigh  this  paper  i.s  intention¬ 
ally  rt*stricted  to  the  measuring  of 
th<*  percent  of  critical  coupling  pre- 
.sent  in  a  diiuhle-tuned  transformer, 
it  may  also  be  ajiplied  to  other  ty|K*s 
as  well.  For  instance,  taking  the 
case  of  ,m  untuned  primary  coupled 
to  a  tuned  si'condary  transformer, 
<2r  Qr  may  he  evaluated  with  the 
H-meter  methiMl  hy  assuming  the 
tuned  winding  as  being  the  pri¬ 
mary.  Then  Q,  will  Ik*  the  reading 
obtained  with  untuned  winding 
oiK*n-cirruite(|.  and  Q/  will  be  ob¬ 
tained  by  loading  the  untuned  wind¬ 
ing  properly  with  a  re.sistor  simu¬ 
lating  the  desirt'd  input  matching 
impedance.  The  ratio  Q/  i)r  thus 
obtained  will  indicate  the  amount 
of  coupling  present  from  Fig.  2  in 


HEINTZ  AND  KAUFMAN 

CONVERTER 


(HK-4922) 


t 


HEINTZ  AND  KAUFMAN  division 

®THE  ROBERT  DOLLAR  CO.  twt  n  sm»o«s  *  son  co , 
REDWOOD  CITY,  CALIF.  cjm*  stMOMimcf  **** 


Another  Heinti  and  Kaufman 
engineering  achievement  .  .  . 


THE  EliCTtON  ART 


percent  of  optimum  couplinR,  where 
optimum  coupling  is  equivalent  to 
the  condition  of  maximum  transfer 
of  power. 

likewise,  though  all  the  above 
e<iuations  are  derived  in  percent 
of  a  reference  term,  their  absolute 
magnitudes  can  t)e  obtained  readily, 
in  most  cases,  by  evaluating  the 
reference  term. 

The  procedures  outlined  in  this 
pai)er  should  augment  the  present 
techiii<iues  available  on  the  subje<-t 
by  minimizing  the  error,  intro¬ 
duced  upon  neglecting  stray  capai-- 
itance  coupling  when  measuring  the 
coupling  coefficient  of  tuned  radio- 
frtspiency  transformers. 


ltrili^h  Vi<.ii:ili7.t‘r 

A  RtXFNT  BRtTI.SH  PATKNT  described 
a  device  that  will  enable  deaf  people 
to  read  spetvh  by  means  of  two- 
dimensional  pictures  of  sounds. 
The  principle  used  differs  from  the 
simple  oscillt)scope  in  that  it  gives 
an  image  corresponding  to  several 
words,  every  syllable  having  a  dis¬ 
tinct  pattern. 

('Me*  /{(ilanced  Mmlulntor 


The  HK-5994  Ciamniatron  is  a  rugged  beam  pentode  designed 
for  use  as  an  h.f.  or  v.h.f.  oscillator  or  power  amplifier.  The 
anode  is  capable  of  dissipating  50  watts  during  continuous 
commercial  service.i  Cooling  is  accomplished  by  radiation 
and  convection,  and  the  pin  type  base  allows  for  ample  venti¬ 
lation.  The  low  drive  requirements  of  the  HK-5994  permits 
the  design  of  lighter  equipment,  and  also  lessens  or  eliminates 
parasitics  which  cause  TV' interference.  Please  write  for  four 
lage  data  sheet. 


The  speech  waves,  from  a  tele¬ 
phone  line,  are  fed  to  a  balanced 
mcMiulator  of  the  carrier  suppres- 
.sion  type,  together  with  a  Iwally 
generated  carrier.  The  sidebands 
which  apjM'ar  are  passed  through 
a  narrow-band  filter  to  an  ampli¬ 
fier-rectifier  who.se  output  sarie.s 
the  brightness  of  a  cath<Hle-ray 
tube. 

The  lix’ally-generated  carrier  is 
.swept  through  a  range  of  fre¬ 
quency.  say  HI  to  11  kc,  sixty  times 
a  swond,  .so  that  the  incoming 
speech  signal  is  .scanned  and  the 
brightne.s.s  of  the  spot  on  the 
cathoile-ray  tube  will  vary  in  pro¬ 
portion  to  the  power  component  in 
each  freipienc.v  band. 

In  aildition,  the  ert  i.s  rotated 
<-ontinuously  to  pre.sent  fresh 
.screen  at  the  rate  of  about  one  inch 
per  scfond.  while  the  deflection  of 
the  beam  (at  right  angles  to  the 
screen  travel)  i.s  locked  to  the  fre¬ 
quency  of  the  liK'al  oscillator.  The 
jiersistence  of  the  ert  .screen  thus 
enables  a  two-dimensional  pattern, 
corresponding  to  groups  of  syl¬ 
lables,  to  appear. 


HK-S994  -  R  F  ROWER  AMRIIFIER 
CLASS  "C  "  UNMODULATED 

250  166  125  Want 

18  15  14  Wont 

3000  2000  1500  Vellt 

100  no  105  M  A  i 

0  -1-30  c  30  Volfi  J 

0  1  4  M  A  # 

450  450  450  Volli  m 

2  2  *  t*  A  m 

—  175  145  145  Vollt  m 

1  1  1  M  A  m 

195  160  160  Vollt  K 

50  SO  32  Wolit  m 

300  216  157  Woltt  a 


TIIMiR  Powtr  Oulpu) 

Driving  Fow.r 
D  C  Plat*  Vollt 
D  C  Plot*  Current 
/  D  C  Supprettor  Voltage 
/  D  C.  Supprettor  Current 

f  DC  Screen  Voltoge 

D  C.  Screen  Current 
D  C  Control  Grid  Voltoge 
D  C  Control  Grid  Current 
PeoL  R  F.  Control  Voltage 
Plate  Dittipolion 
D  C  Plole  Input 

*Othei  voluet  maT  be  wted  wilti  fm 
Bf.ne,  ot  1Z0  MIC  ece  net  eaieeded 
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Sci*nft7ic  Intfrum9nt$  •  Laborafory  Supplies 

1  •  lotton  •  Chicago  •  Wochington  •  Dahoit  •  N«w  York  •  Lot  Angalat 
Son  Fronciico  •  Sonto  Clara  •  Toronto  •  Mootraol  •  Vortcouvar 


STancOR  \ 

TRANSFORMERS 


Spfcilifd  as 
original  components 
by  the  hinnest  radio 
and  TV  set  makers 
in  tile  industry. 
Tliey  liavc  to 
be  good! 


SOURCE  FOR 
ALL  PARTS 
YOU  NEED 


lock  washers 


...smI 

Ixk  «•»!*•'» 

,4  *”'* 

*i.«  ; 

in 

,1, #»*'*«  •• 


FLAT  WASHERS 


,n\9%%  ^ 

,At«.  T 

,p..  C."  b.  ^ 

Hi  line. 

ikkl.  bi««*- 
can  b«  paikarit 


STANDARD  TRANSFORMER  CORPORATION 

>S7«  IlSTON  AVfNUf,  CHICAOO  It,  IlllNOIS 


For  CATHODE  RAY  TUBE 

PRODUCTION 


stampihgs 


email  pnn 

»«bl«  »•* 

\p994 

r« 

!•  Y«wr 

tR<«**on« 


fr«m  • 

•Uctr^nic 

ov*******' 

0«fr«M  «• 
th«m  b*«*r 
n*«f»  •* 

•  wA  picnt 
kig^ 


MICRON 
OR  BETTER 


SPRINGS 


rial  and  ea.lad  epnnflt 
10  maal  a»ai*  taaana- 
mani  lyaiyCafianepi-"* 
kac  cenlialtad  tanc.an 

bu.l«  '•  '» 

caliilaclaiy  aaHoimanca 
undac  all  cend.l>an»  All 
„pa.  .1  "1 
call  ip«in*»  — ‘•"'A'** 


VAC  PUMP 


IS  on  •sc«n*nt  mochanicol  unit  (or  high  sp#«d  OTacuatinq  In  cathod*  roy  and 
l•l•tplAton  tubo  production.  This  pump  is  provsd  (or  lost  initiol  svacuation  and 
<l9P9ndabU  and  froubls  (rss  sorvics.  Makss  an  kdsol  unit  (or  backing  glass  or 
mstol  dl((uslon  pumps.  Sp##d  at  1  micron.  37$  ml;  Tacuum,  0.1  micron  or  b«ttsr. 
BpocKy  No.  t201$A  CsncoMsgawac  Pump  mountsd  with  bass  and  motor  (or 
11$  volt.  SO  cycls  AC  opsratton  S2 15.00 

(AIm  Ag«tlaM«  wits  aiatart  tar  atWrr  raltM**  Sf'S  trasarnrlM  ) 

Wrtia  D«st  •  I  Cantfsl  Sciantitic  Compofiv.  1700  W  - 
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NEW  PRODUCTS 

<co«iTtfiw»4  (fOM  po9«  n0> 


cla.  N.  Y.  Type  390  portable  self- 
contained  mixer  crystal  test  set  was 
desijrnetl  for  measuring  conversion 
loss  and  noise  temperature  of  sili¬ 
con  crystals.  The  in.strument  is 
particularly  suitable  for  production 
testing',  incominjr  inspection,  and 
ficM  tests,  has  a  correlation  ac¬ 
curacy  of  0.5  db  on  conversion 
loss  me.isurements  and  0.5  on  noise 
femiM>rature  mean  deviation.  It  is 
intended  for  use  at  or  l)elow  Id.OOO 
me  for  direct  indication  and  above 
10.000  me  for  relative  indication. 


A  "SOUND”  BASIS 
FOR  A  BETTER  PRODUCT 


Professional  Tope  Recording  Equipment 
For  Your  Special  Research  Needs 


riling  ink 
4  l«cill<»i:ru|»li 

SolMi  .\PF.\R\Tt  .s  Co..  Stirling. 
N.  J..  announces  a  fast-writiny'  ink 
/>.sciIIoj.'raph  with  a  freeiucncy  ranire 
from  0  to  6(Hi  cycles;  measurinv' 
ranjre  betwwn  5  and  ItiO  volts,  or 
lietwecn  2  and  <>0  ma;  .sensitivity, 
alwut  0.1  mm  per  volt;  impedance, 
2,700  ohms.  It  has  10  selectable 
pajier  -jieeds.  The  record,  made  on 
transparent  chart  paper  which  can 
be  projected  and  reproduced  in  any 
liesired  form,  is  in  straiirht-line, 
lectanRular  coord inate“.  Maximum 
amplitude  is  2  x  30  CO  mm. 


Magnecord  tape  recordings  ac¬ 
curately  capture  electronic  data 
and  test  sounds  just  as  they  hap¬ 
pen.  provide  a  connplete  record  of 
the  evidence  for  comparison  and 
future  reference.  No  chance  for 
human  error  .  .  .  Magnecorder 
gets  it  right  the  first  time! 


No  other  recorder  offers  such  a 
wide  frequency  range  at  such  a 
low  price.  Special  models  to  fit 
your  special  needs  for 

•  NDISE  ANALYSIS 


•  VIBRATION  TESTS 
•  SOUND  IMPULSES 
•  TELEMETERING 


Magnecorders  are  sturdy,  give 
perfect  reproduction  under  the 
most  difficult  conditions.  Easy  to 
operate  and  trouble-free.  Light¬ 
weight  .  .  .  one  man  can  carry  a 
Magnecorder  anywherel 


Writ*  for  compl*t*  tp*cif icotiont 


S*nd  This  Coupon  TODAY 


Ksrlary  lMiu<^  (’.onverter 

K.y.sTFKN  .Air  I)kvio;.s,  Inc.,  585 
Doan  St.,  Brooklyn  17,  N.  Y.  The 
I’dlK  rotary-typo  pha.ie  convertor 
i.s  de.^iRnod  to  convort  sinjrle  pha.so 
■100  cycle  to  throe  phase  400  cycle. 
It  i.s  2  in.  in  diameter,  has  an  over¬ 
all  lenyth  of  3  3  32  in.  and  weiphs 
approximately  16  ounces.  For 
I>owor  factors  ranpinp  from  100 
percent  to  60  percent,  a  balanced 
three-phase  output  can  be  obtained 
for  a  pivon  load  condition.  It  can 
deliver,  as  hiph  as  80  volt-amperes 


MAGHeCORD  Inc  ,  Dept  EB  12 
360  Mor(h  Michigan  Avtmic 
Chicago  1,  Illinois 

Sand  ma  furthar  information  on  Mafnaconl  lap* 
recordings  for  industrial  usas. 


Magnecorders  are  moderately 
priced  for  every  Industrial  applica¬ 
tion.  Find  out  how  "sound”  re¬ 
search  with  Magnecorder  can  help 
improve  your  product. 


Company 


MORE  RADIO  STATIONS  USE 
MAGNECORDER  THAN  ALL 
OTHER  PROFESSIONAL  TAPE 
RECORDERS  COMBINED 
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^tanJarcl 

CRYSTALS 

StanJ  UP! 

Thof's  not  |Uit  "soles  tolk"  either. 
Years  of  reseorch  and  experience  in 
crystal  manufacture  are  behind  the  spe¬ 
cial  process  we  use  to  moke  STANDARD 
products  stond  up  under  shock  and 
extreme  temperature  variations.  Their 
ronge? — 200  to  1200  kc.  CT  and  DT 
cut  Hermetically  sealed  and  dry  nitro¬ 
gen  filled.  Of  course,  they  meet  all 
Government  Specifications. 


Wfile  wif»— £o(/  tor  ipecitic 
information  or  roquttt  Catalog 
(  for  completo  dttoih 


COMPANY 


CAIIISII.  etNNSVlVANI* 


PROVIDE  DELAYS  RANGING 
PROM  I  TO  120  SECONDS 

EATURES:  —  Compensated  lor  ambient  tempera¬ 
ture  changes  from  —40*  to  1 10*  F  .  . .  Hermetically 
sealed;  not  aHected  by  altitude,  moisture  or  other 
climate  changes  . . .  Explosion-proof . . .  Octal  radio 
base  .  .  .  Compact,  light,  rugged,  inexpensive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 

PROBLEM  I*  Send  for  "Special  ProbJem  Sheet" 


A  m  p  e  r  i  t  e 
REGULATORS 
are  the  sim¬ 
plest,  lightest, 
cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation  . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 

Write  for  4-page  lUustrated  Bulletin. 


MAfRtrr  CO.,lne..  Ml  Broedwoy,  New  York  12,  NY. 


/n  Canada  Atlas  Radio  Coip  ,  Ltd  .  iSO  King  Si .  W  Toronto 


When  the  . situation 

calls  for  BETTER 
COILS...... 


PRECISION 

PAPER  TUBES 

Provide  the  BASE! 


Pr«ciiion  Poper  Tub*a  attur* 
b*tt*r  cotU  by  providing  a 
superior  coil  baso  ol 
tinost  dioUctric 
Fish  Paper. 

Celiuloeo  Ace¬ 
tate.  or  combin 
atlons.  that  im 
proves  insula 
tion,  has  lower 
moisture 
obsorptlon. 
j  Spirally  wound 
'  and  heat  treat 
ed  tor  greatest 
.  strength. 

^  they  re  lighter; 
aliord  greater 
heal  dissipa 
tion. 

Whether  your  coils  be  round,  oval,  square* 
rectangular  or  other  shape  regardless  of 
their  length  ID  or  00  we  can  supply  a 
Precision  Coll  Form  made  esoctiy  to  your 
speciticotions.  Write  or  wire  today  for  new 
Mandrel  List  of  over  I.OOO  sixes.  Ask  about 
new  Precision  Di  Formed  Poper  Tubes  thot 
allow  making  more  compact  coils  at  no  extro 
cost. 


PRECISION  PAPERTUBE  CO. 


AlfO  makeri  of  Procnion  Colt  Bobblnt 
2041  W  Ch.rlMtan  SI.,  Chico.*  47,  III 
hlont  s2,  79  Chop.l  St.,  Hartford,  Conn 
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NCW  ^ftOOUCTS 


(CpnttfiiKdl 


* 


Need  Front  Surface 
Aluminum  Mirrors 


with  unbalance  not  exceediiiK  10 
percent. 


I\  .\nU‘niiu 

Thk  Brach  Mkg.  Corf.,  200  Central 
.\ve.,  Newark,  N.  J.,  ha.s  developtni 
the  Bow-Tie  V  antenna  illustrated, 
which  reiiuire.s  no  directors  or  re¬ 
flector.--.  It  is  a  closed  circuit  V’  an¬ 
tenna  in  which  three  antenna  rod.-; 
of  the  same  electrical  length  ema¬ 
nate  from  each  side  of  a  nonhyjtro- 
■*copic  insulator  and  are  joined  at 
the  ends  by  means  of  shortiiiR  bars. 
The  short  iiiR  bars  provide  mon¬ 
surface  area  and  rai.se  the  Rain  of 
the  antenna  iiroportionately  higher 
than  would  the  adaption  of  <lirectors 
or  rellei-tors  particularly  on  the 
up|>er  channels.  It  will  withstand 
hijrh  winds  and  ice  loadinR  as  there 
are  no  free  vibratinR  elements  and 
it  uses  seamless  tiibiuR  and  a  hitfh 
impact  insulator. 


I.iImtIx  I' roiil  .'Surface  Vliimiiium  M irrors  are  a\ ailable  in -i/.e- up 
to  IK"  \  tdi"  and  in  a  raiiRe  of  I'liiisiriiciiuiis  to  meet  the  most 
exaeiiiiR  reipiireiiienls.  I'lie  »las'  in  llie-s-  mirrors  is  eoated  willi 
aluniiniim  wliicli  lias  a  proleeli\e  la\er  of  ipiarl/..  No  base  nielal 
is  Used  iH-i  aiise  binietallic  mirrors  are  subjeci  lo  RaUanie  a<’lion. 

l.iln-riN  Miimimini  Mirrors  retain  their  relleeti\it\  and  llie\ 
contain  a  minimum  of  pinholes,  \loreo\er.  these  few  pinholes 
do  not  increase  ui  si/e  or  numiH-r  in  ser\ice.  l.ilM-rtv's  pati-uted 
adhesi\e  coatiiiRs  insure  e\c«-ptionallv  stroiiR  adhesion. 

rile  basic  design  sii|M-riorit \  and  ipialitx  id  l.iU-rtx  h'roiit 
Surface  Muminum  Mirrors  isexidenced  hx  an  exer-inereasiiiR  list 
of  satisfied  customers.  \X  e  inxite  xoiir  eoinparison  test  order,  h'or  a 
ipiotation.  Use  the  cou|M>n  iM-loxt. 


I  «>K  CttM  M  I  BCI  \l. 
\MHfn  ICM.  I  II  1.1  )S 

where  normal  cleaniiiR  is 
siillicieiit  and  where  excep¬ 
tional  e\|Misiire  to  salt 
water  or  salt  atmosphere 
is  not  reipiired,  we  reeom- 
iiieiid  our  Spei  ification 
•  |l».■)l.  I  inisli  .Tl'f. 


I  llll.l<  I  ^  MIKKttK  DIN  IMttN 
I  IKIII  N  oVi  I  \>KHtl»  t.I.NSs  (.11. 
I  112'.  M(  IIDI  \S  Itl  II.DINt; 

I'ol.h  DO  OHIO 

I  am  iiilrrrsieal  in  xi.iir  l.ilM-rIx  fn.iil 
Mniiiiiiiiiii  Mirror-  for 


|(»l{  INCH  BI.SIST- 
NNCi;  Iff  MIBVSION 
\M)  S\l,r  MB  and 

es|M-ciallx  for  liinh-Rrade 
optical  instruments reipiir- 
iiiR  maximum  relicctixitx 
and  iincliaiiRini:  diirahil- 
itx.  we  recommend  our 
SiM-citication  •|(r)l.  l  iiiish 


litilli  IVinpcruliiri'  i'irkiipM 

TRANs-.'sONti  s.  Inc.,  Bedford  -Air¬ 
port,  Bedford,  .Mass.  Tyjie  11*  hiRh- 
sp«-ed  iiiilb  temjK-rature  picku|is  are 
ba.sed  on  the  resistatice-thermom- 
eter  princijile  and  are  suitable  for 
the  measurement  of  liquid,  jras  and 
metal  tem|HTature.  Kesistance  of 
the  .sensinR  element  chaiiRes  6.2 
ohms  over  the  siiecified  temiierature 
ranjre  of  the  instrument.  As  a  re¬ 
sult  the  pickups  may  be  placed  in  a 
:ffK)-ohm  bridRe  to  simulate  strain 
RaRe  pickups  havinR  an  output  volt- 
aRe  of  5  mv  pt‘r  volt.  Up  to  155  mv 
may  l>e  obtained  from  the  pickup 


III**  (HI  III 

(  *  liav**  oaU'sxiiiiifi  i 

Nainr  . 

(  !«HII|Hill% . 

Xdilr*^-* 


Mul** 


Liberty  Mirror  Division 
LIBBEY-OWENS-FORO  GLASS  CO. 
NICHOLAS  BUILDING,  TOLEDO  3,  OHIO 
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GENERAL 
'mM  CONTROL 

COMPANY 


1102  SOLDICRS  FIELD  ROAD 
lOSTON  34  MASSACHUSETTS 


A.  W.  HAYDON 

O.  C.  TIMING  MOTORS 

with  Chronometric  Governor 


A  prifiury  p<i»rr  viurie  of  rxircmr 
Kturaiv,  ihi>  rcvoluii<)nar>  ilcvciop 
in*ni  f>l  ihe  A.  Mt’  tlaydon  ( ompany 
M  (ht  brti  «u(irt%ful  priHjiutKm  iiim- 
hininR  the  atiuraty  oi  a  (UmL  with  ihr 
power  o(  a  motor  Matle  with  lewcled 
mti^emenit,  thit  eairaoniinary  timer 
|<ermil%  the  wiluiion  of  problems 
heretofore  lontidered  ■n^urmounlahle. 


FOR 

STANDARD 

MOUNTING 

CENTERS 


•  latr^m*  •<cwro<y 

M  Wid«  rong#  •f  v«lfe9«« 
(•od  0««d  t«mg«rotMr« 

•  Light  w«(gM 


A.y/.I-JAYDON 

0  M  P  A  N  V 

lit  NOalM  IIM  ITIIII 
watiaautT  lo  connicticui 

ll'll  III  t  II  I  I-*'H  ItitCI 


Tk«  Raw  Type  MCT-I 
telaphona  typa  switch  —  tha  smallast 
mad*  —  mounts  in  a  singla  round  hoi* 
—  •Iiminatsa  need  lor  slotting  panel 
and  drilling  and  tapping  lour  small 
holes  —  provides  versatile  switching 
action  in  addition  to  its  standard 
features. 

"Uslvartol  "  Type  MCT-4 
Mounting  plate  has  two  seta  of  lour, 
tapped,  mounting  holes  to  ht  all 
standard  mounting  centers. 

fOTN  MODELS  FEATURE 
Electrettode  thlsldlsq 
between  two  sets  of  contact  sections 
reduces  coupling  betw<>en  circuits; 
grounding  tab.  integral  with  frame.  Is 
included  in  terminal  assembly. 

Versatile  lever  actlas 
provides  either  locking  on  both  sides, 
non-lock  on  both  sides,  non-lock  on 
one  side,  lock  on  one  side. 

Cestoet  bsildups 

permit  all  popular  os  well  as  special 
circuit  arrangements. 

Cosi-tprisg  mechasltsi 
is  especially  designed  lor  quiet  opera¬ 
tion  and  to  reduce  contact  bounce 
to  a  new  minimum. 

MCT  Ratings 

Palladium  contacts  rated  at  1  amp.  at 
IIS  volts.  60  cycles,  non-inductive  load. 

Regsest  Catalog  Sfeest  asd  f/P 
#015-100  giving  details  et  contact 
orrasgesieRts,  dlarasslast,  and  prices. 


SMALL 


PARTS 


Cost  less  when  made  by 


MULTI-SWAGE 


The  economy  way  lo  get 
a  million  small  parts 
similar  to  these  — 
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NEW  PIODUCTS  (CMliiiM^) 

proptT.  The  pickups  can  l>e  supplied 
in  ranpes  up  to  1.100  ('. 


THREE  MILESTONES 

In  Transmission  History 


Null  IVflEM-lftr  Aiii|iliii(‘r 

Frkkp  Tra.n.skokmkk  Co..  Inc.. 
1718-.‘18  Weirfield  St..  Hnwiklyn  27, 
N.  Y.  .MikIcI  1140  i.s  a  hij?h-j{ain 
.■'elective,  a-c  op«‘rated  null  indicator 
used  for  bridge  measurements.  It 
may  al.so  he  used  a.s  a  high-ttain 
amplifier  for  Keneral  laboratory 
work.  Input  impedance  is  1  mej.'- 
ohm  in  parallel  with  25  -jiif.  (lain 
is  98  (Ib  with  1-mepohm  load  i  ti 
wiif  shunt  capacitance)  down  1.5 
db  at  25,000  cycles,  down  5  db  at 
50,000  and  down  2  db  at  20  cycles. 
.•\t  1  kc,  100  uv  will  pive  a  15-iM'r- 
cent  meter  deflection. 


Into  HUNDKKOS  of  thousands 
of  homes  in  England  recently  came  the 
modern  magic  of  television  pictures 
transmitted  by  the  B.B.C.  from  Calais. 
The  television  link  which  spanned  the 
channel  was '  made  possible  by  a 
i)uarter  of  a  century's  research  by 
Stanoarh  in  the  field  of  Microwave 
technique. 

In  1931  Stankarp  demonstrated  the 
first  Micro-wave  radio-telephone  cir¬ 
cuit  between  I)o%'er  and  Calais;  in 
1934.  a  similar  system  was  used  to 
establish  the  first  commercial  Micro- 
wave  telegraph  link  between  England 
and  France:  now,  for  the  first  time 
in  history,  a  television  transmission 
has  come  to  England  from  across  the 
sea,  and  again  a  Standaki)  Micro- 
wave  link  was  useil  to  bridge  the 
Channel. 

These  three  milestones  in  the  Com¬ 
pany’s  research  programme  are  indic¬ 
ative  of  Rtam>aki>’s  function— to  im¬ 
prove  and  continue  to  improve  tele¬ 
communication  on  land,  at  sea,  and  in 
the  air. 


1 


i 


Rdte/I  Q 


WASHERS 


•  OWilff  tiH  0>«  t•«rvv.H•  Comm 

WtNf  •«  rl»* 

Nft  iHif  Inh  Witn  InaiaKf  Ints 

In  In*  1«n  (  SaM  I  Dial  Inn 

(■IB  I  UniBn  Inn  '  liilnw  hMi  Inn 
Ktlt  M)M  Inn  »ik  •  CkMlai 

Nom«  ^Ot 

C*<**pu<'v 

V'Mt 

C>*v  _  S*o(« _ 
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. . .  Competitively  Priced 


I  \«iluni«  priKluKion.  ihc  moM 

mrihiHlt  and  iji times,  plus  nmre  ihin  Wl  siirs 
of  (onitnuous  rxpcricmr  in  the  manufiiiurc  of  ^ 
Washers,  are  fastors  ihai  enable  us  to  offer  >ou  B 
lop  qualitv  Mashers  arxi  stampings  at  (ompctiiise  M 
tosis  t>ser  22,tHKl  sels  of  dies  for  maLin)(  ^ 
Vs  ashers  of  esers  ispe  (hiandard  and  Speiial),  / 
from  esers  ispe  of  maierial,  for  eser>  purpose, 
in  ans  hnish.  NTAMPINEiS  of  all  descriptions; 
UlanUinK,  forming.  DraMinp.  Submit  your  blur- 
fniMlt  jmJ  quantity  requhtmtntt  for  tslimatei. 


Whoiever  test  specdicohons  your 
product  has  to  meet,  you  can  de¬ 
pend  on  Bowser,  because  standard 
Bowser  Environmental  Simulation 
Chambers  meet  all  Governmental 
test  specs.  In  most  cases  one  Bowser 
Unit  will  perform  all  the  tests  re¬ 
quired  To  meet  unusual  testing  re¬ 
quirements  special  accessories  and 
instrumentation  con  be  furnished. 


All  Bowser  Units  are  self-contained, 
and  will  automatically  maintain  pre¬ 
set  conditions  within  close  toler¬ 
ances  Their  design  and  rugged  con¬ 
struction  assures  continuous  opera¬ 
tion  for  indefinite  periods,  yet  they 
require  rso  special  sliills  to  operote. 
To  meet  specific  requirements.  Units 
con  be  provided  with 
automatic  cycling  of 
temperciture,  oltitude 
ond  humidity. 


Str4U-IN  CHAMtlHS 
■owtvr  olio  buifd*  wotS-ri* 
rboflibvri  ot  oil  mot  hold 
lootlrvllod  oi  tomplololy 
ottomblod  to  our  otooi 


WASHER 


WROUGHT 

M  ANUFACTI 


O  ^  •rto.  MOLDED 

RESISTOR 


ARE  USED  IN  THIS 
ULTRA  SENSITIVE 
ELECTRONIC  PHOTOMETER 


Since  1887, 


BOWSERihc 

Rehigerafion  Division 

TlltVVIllI  •  CONN 


In  ihiA  in»lrum*nt  for  rnoaturoment  of 

v«ry  low  hqhf  valu*«  S^.Whito  RotUlort  torvo  at 
iho  grid  rotittaac#  in  iho  all  important  high  gain 
D.C.  amplior  circuit.  Th«  manuiacturor.  Photo 
volt  Corp«  Now  York.  N.  Y..  roporit  that  tho 
rottitort  work  vory  tatitfactorily  ‘-~  which  chockt 
with  tho  oxporionco  of  tho  many  othor  eloctronic 
oquipmont  manufacturort  who  uto  S.S.Whito  ro 


S  S  WHITE  RESISTORS 

r  ut  (Mft.AuUc  uucro.  ru  . 


HIGH  value  KANGE 
to  to  10  000,000  MEGOHMS 
STANOAKO  RANGE 
1000  ohms  to  9  megohms 


WRITE  FOR  BULLETIN  4906 

It  qivot  oBtontial  data  about  / 

S.S.Whito  Romittort.  including 
conttruction.  charactorittici  ^  J 

.dimontiont.  etc.  Copy  with  ^ 

pneo  list  on  roquott.  / 


EMTALMrCCO 


Dept.  R  fO  East  40th  St. 
NEW  YORK  16,  N.  Y. 


1 


cable  furnished,  approximately  1.5 
volts  is  available. 


l'r«‘4*i<>ioii-Biiill  IMi  Motor 

1.KAR.  l\c..  no  Ionia  Ave.,  N\V, 
(Irand  Rapids,  Mich.  Model  BC- 
ii.^C'-l,  a  new  lo.Ooo-rpm  26-v  d-c 
motor  with  1  50  hp-output,  is  de- 
si)fned  to  operate  over  an  ambient 
temperature  ranjfe  from  —65  F  to 
4  165  F.  The  motor  has  a  duty  cycle 
of  .1  min  on  ami  17  min  off.  It 
weighs  0.62  lb,  is  corrosion  resist¬ 
ant,  anil  is  available  with  any  of  the 
followint?  features:  Fastop  clutch, 
electromagnetic  brake,  thermal  pro¬ 
tector,  mounting  option  (rtan^e  or 
base-type),  and  radio  noi.se  filter. 


I’lilw  <irn«*ralor 

.N'I’CLKAR  iN.STRl  .MKNT  AND  CHEMI- 
CAI.  CORP.,  229  W.  Krie  St.,  Chicago 
10.  111.  .Model  1022  pulse  Kcnerator, 
designed  for  checking'  and  general 
test  work,  provides  pulses,  either 
positive  or  negative,  with  a  choice 
of  1,  10,  or  lOO-.usec  width.  Maxi¬ 
mum  pul.se  amplitude  is  20  v,  in 
three  ranges  of  0  to  0.5,  0  to  5  and 
0  to  20  V  full  scale  reading.  On  60- 
cycle  supply  pul.se  frequency  is  60 
per  .second.  If  an  external  oscil¬ 
lator  is  connected,  pulse  frequency 
may  vary  between  10  and  200,000 
pulses  per  second.  .Accuracy  of  the 


output  rvcordingt  wh>cn  mod« 


r»<or<i#d  drop-t*ttt 


Specifications 


l«n»  —  Sp«ck)l  75  mm  f/2  6  Woil«ntok 
OKilfo-onottigmot 

Shwttvr  —  Wolkntak  AtphoA,  sp*«d» 
1/25  Mc  to  1/1CX)  k»<  tim*,  and 
"bulb  " 

focwt-Finod  (appro*  8  in 

Fkturo  Silo  ~  3'«  ■  4*4  in  2  imagot 
por  print;  16  oapoturot  p*r  roll  of  film). 

Imogo  $ii«  —  On*  half  roduction  of 
tcopo  imog* 

Writing  Spood  —  to  1  in/uM<  ot  3000V 
occoUfoting  potontiol:  h»gh*r  kp**dk  ot 
higher  voltogok 

Dtmontient  ^ Com*ro,  lO'i  ■  5*4  m  6*4 
in;  hood,  11  in  length,  7*3  in  dio  ; 
odoptor,  2  in  width  6S  in  mo*  dio 

Werght  —  Compl*te,  7^4  lb. 


IT  WAS  MADE 
IN  ONE  MINUTE 
WITH  THE 

FAIRCHILDPOLAROID’' 
OSCILLOSCOPE  CAMERA 

)  I  hi>  4  X  4' 4  print  of  .in  o\cilloM.op4 
imaitc  MiNCil  a  latxrratorv  engineer  .it 
leaM  half  a  ilav  in  hi\  work  on  a 
“  sericx  of  xhcKk  tests  I  he  print,  whieh 
shows  elearlx  a  t  x.milliseeond  single  sweep 
transient,  was  ready  for  evaluation  a  minute 
after  the  shutter  was  snapped  I  here  was  no  wailing 
for  processing  in  the  laboratory's  hard  working 
darkriHim  as  was  the  ease  belore  use  of  neW 
Fairchild  Polaroid  Oscilloscope  (  ameia. 
With  the  Fairchild  Polaroid  camera,  you  nO 
longer  need  wail  for  daikriHim  processing  la 
fact,  you  can  even  forget  the  bother  of  focusing 
-  )usl  snap  the  shutter  and  remove  the  print 
from  the  back  of  the  camera  a  minute  later. 
Set  up  time  is  less  than  two  minutes.  Fach  punt 
records  two  traces  for  easy  comparisoa 
and  cost  saving. 

I  he  complete  equipment  consists  of  u  n/r* 
uiUipifr  for  any  .'-inch  oscilloscope,  hiiht  itulu 
hihul  with  viewing  port,  and  t'oluninl  !  and 
Cunirrit  hiuh  with  special  lens  and 
shifting  mechanism 

Send  for  more  data  and  prices  on  the.  F  2K4 
Oscilloscope  (  amera  Kit  (camera,  carrying 
case,  and  film  I  to  /  iiin  hilil  (  iimeru  uni 
InMniment  ('orpi-riitiim.  SS-tIft  I’an  W  vi  g 
HiiiilmurJ.  Jiiniiiii  u  /.  \  >  Dept.  I20-13.V, 


Fairchild  Polaroid 
Oscilloscope  Camera 


-ft  IR  CHILD 


OSCILLOSCOPE  RECORDING  CPMERRS 

#  n 
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CRAPHAUOY 

for  oxtraordinary 
•/•(frical  porformantd 


W  MmLi 

k\-<  ,  1  ’•»» 

kli-'  ,  ,5ti 

[  f  1  ’ 

If  yow  r*  took»A9  for  rad*0,  TV  Of 
•(•rfroMtc  »vb  ot»«*Mblt*«  fow  (o 
d«p#Ad  OM  fo<  untfofmly  KiqK  qwobty, 
prompt  «|«li««ry  and  f•o•ona 
pr«c«.  ••orcb  fto  Twrthorl 
Ci«ppQtd  lit|tr(/m«nt  loborotory  Tociitti*. 
or*  at  yowr  »*r«K*  to  prodvK*  »ub 
o>i*mbit*t  which  will  r*i*a«*  yowr 
a»**mbiy  d*partm*nt«  for  gr*al*r  pro 
dtfCttor^  Thit  «*rvic«  r*li*d  wport  b y  mony 
of  th*  btgg*it  (and  •moH*tt)  nam*i  in  th* 
•l•<troA•c  ^•Id.  oIm>  •limmal*«  •ndl*i« 
•r>9irto*rtn9  and  prod«Kt*on  d*fo»l 


CoM  Qfs  Clippord,  on  orgoniiofton  of 
onginotring  and  production  tpociolttft, 
for  prompt  K*lp  on  any  tub  Oft»ombly  or 
R  f  co«t  prob<*m  For  a  no  obligation 
quotation,  mail  tpoct  ond  drowingt,  rtow, 
to  D*partm*nl  ft  I 


CJippard 


INSTRUMENT  LABORATORY,  INC. 

I  125  Bank  Street  Cmcinnoti  14,  Ohio 

MAhlUfACW»f»$  Of  t  f  com  AND  flKtlONIC  (OUlPMtNT 


IN  CONTACTS 

*  for  low  rotltlancc 

•  non-woldlny 
character 


AcniWMioxe  4M>e«  «!>•«*»■<•  c*«eti  w 
I  coll  on  tnl 


TNK  SU^RIMI  tRUBII 
AND  CONTACT  MATIIIAL 


IN  BRUSHES 

*  for  high  curreirt 
density 

•  minimum  wear 


GRAPHITE  METALLIZING 
CORPORATION  j 

lOU  NEPPERHAN  AVENUE.  YONKERS  3.  NEW  YORK 


•  low  contact  drop 

•  iow  electrical  nolM 

•  felf-lubrlcotion 


THREE  DECADES  DF  RADiD-TELEVISIDN  “KNOW-HDW" 


insullne 


INSUlINf  BUHDINC  •  MOT  M«K  AViNUf  •  LONG  ISLAND  CITY  N  V 
IN»%I  Co«tt  Brshch  *I«^  MVotpHowt*  I3M  Seir*h  tloW«r  S*r«»l  l*»  An^p\*%  Colit 
|eclw«i«»  C*i«*dt*n  S«l«»  A«*rt*«  CANADIAN  MARCONI  COMPANY  M*fttr»« 
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NEW  etODUCTS  (co«Iikw4! 

instrument  is  within  the  meter 
readinjf  accuracy  of  5  [H*rcent  over 
the  entire  ranjfe. 


Siiiull  (>ulvun<»iiiE>ter 

MlimESTKRN  (iKOl’MYSICAl.  LABO¬ 
RATORY,  Tulsa,  Oklahoma,  has  devel¬ 
oped  the  model  102  small  litrht  >ral- 
vanometer  which  requires  only  Itl.l 
ma  for  1-in.  detlection  at  l'>  inches 
in  the  2.000-cps  m(Mlel.  ami  0.008 
ma  for  1-in.  detlection  in  the  100  cps 
moiiel.  It  is  available  in  appropri¬ 
ate  undamped  natural  frequency 
steps  frt)m  50  cps  to  .5.000  cps.  It 
is  readily  adapted  to  any  type  of 
oscillotrraph  and  is  available  in 
majrnet  structures  up  to  50  traces. 
Klements  are  i  in.  in  diameter  and 
21^  in.  lonjr.  An  IS-trace  model 
weiyhs  only  .‘H  |)ounds. 


1 


PolPiiliomrter 

Ki.eatro-.Mex-  Laboratory.  225 
Broadway,  New  York.  N.  V.  Tbe 
ultra-low-torque  potentiometer  il- 
lu.st rated,  was  primarily  designed 
as  an  industrial  or  aircraft  instru¬ 
ment  component,  but  may  be  used 
in  any  installation  where  an  e.\cee<l- 
inv'ly  small  mechanical  moving 
force  needs  to  be  converted  into  a 
corresponding  electrical  voltaire.  It 


1st  choice 

FOR  SotMct  RESEARCH 


DATA  RECORDED 

it 

HELPS  DEVELOP  A  BEHER  PRODUCT 


Here's  a  better  way  leading 
research  departnnents  now 
use  to  take  notes  on  electron¬ 
ic  data  and  noise  .  .  .  they 
record  the  actual  results  on 
Magnecord  magnetic  tape 
recordings  exclusively. 

A  CoMplete  “AUDIO  NOTEBOOK" 

Magnecorders  capture  the 
evidence  as  it  happens  .  .  . 
record  it  faster,  cheaper, 
more  accurately.  The  com¬ 
plete  Magnecording  of  the 
data  is  instantly  available  for 
comparison  and  future  refer- 


6REATER  FIDELITY-FLEXIBILin 

5C  to  15  K.C.  and  over.  Low¬ 
est  possible  distortion  and 
flutter.  Unit  construction  pro¬ 
vides  more  flexibility  in  field 
or  laboratory. 


MAGNECORDER 

PROFESSIONAL  TAPE 
RECORDING  EQUIPMENT 

•  NOISE  ANALYSIS 
•SOUND  IMPULSES 
•VIBRATION  TESTS 
•  TELEMETERING- 

SPECIAL  MODELS 

FOR  YOUR  SPECIAL  NEEDS 

Writ*  for  compUt*  tptcifit^fioni 

S^nd  This  Coupon  TODAY 


MAGNECORD.  Inc,  DfRt  £A  12 
160  North  Michio«n  Avtnut 
Cbicoqo  X.  lilinoil 

S«nd  MO  furthor  inforMalioii  ••  Ma^noeord  Ia9« 
rrcorhinot  tor  loduttriol  um. 


L 
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MORE 


GEO.  STEVENS 


COIL  WINDING 


EQUIPMENT  IS  IN  USE  THAN  ALL 
^OTHER  MAKES  COMBINED! 


•  MORI  OUTPUT  .  .  .  LOWER 
COSTS  .  .  from  EXCLUSIVE  SPEED 
FEATURE  Univertol  motori  permit 
variable  speedt  without  changing 
belli  and  pulleyi  Coil  detign  per¬ 
mitting.  ipeedi  ai  high  at  7500 
RPM  ore  not  uncommon 

•  PORTABILITY.  Conveniently  cor¬ 
ned  from  ploce  to  place  Machines 
come  mounted  on  bases  to  constitute 
one  complete  unit. 

•  MUCH  LOWER  ORIGINAL 
COST.  The  same  investment  buys 
more  GEO.  STEVENS  mochinei  then 
any  other  coil  winding  machines 

•  LONG  LIFE.  Most  of  the  original 


GEO.  STEVENS  mochines  bought  14 
years  ago  ore  still  operating  doily 
at  full  capacity. 

e  MUCH  FASTER  CHANGING  OF 
SET-UPS  than  any  other  general 
purpose  coil  winding  machine. 
Quickly  changed  gears  and  corns 
save  time  between  jobs. 

•  VERY  LOW  MAINTENANCE. 
Replacement  ports  ore  inexpensive, 
can  be  replaced  in  minutes,  and  ore 
stocked  for  "some  day  "  shipment, 
thus  saving  valuable  production  time, 
e  EASIEST  TO  OPERATE.  In  one 
hour,  any  girl  con  learn  to  operate 
a  GEO.  STEVENS  mochine. 


NIW  PtOOUCTS  (csulixutO 

can  be  had  with  a  shaft  torque  as 
low  a.s  O.iMW  inch-ounces.  Resi.st- 
ance  values  between  .50  and  200,000 
ohms  are  provided  for.  .Accuracies 
as  hitth  as  0.0.5  percent  are  avail- 
aide  and  .satisfactorv'  operation  un- 
d«*r  vibration  at  freriuencies  up  to 
200  cps  has  l)een  demonstrated. 


Pnt|H>rtional  Trni|n*r;«lure 
rontntllfr 

W.  S.  M\(i)ON.\i.i)  ('*)..  Inc..  311  t'ni- 
ver.sity  Road.  I'ambridtre  38,  .Ma-s 
Type  218  proportional  tempt  rafiire 
controller  maintains  the  tempera¬ 
ture  of  electrically  heated  ovens 
within  less  than  0.1  dejr  C  at  tem- 
peraturi's  up  to  1.000  C  by  electronic 
adjustment  of  the  input  power  to 
the  oven.  Power  flows  continuously 
rather  than  in  on-otT  cycles.  The 
controller  operates  on  110  volts  a-c 
and  will  control  loO  watts  It  meas¬ 
ures  8  in.  X  II  in.  ■  12  in.  and  can 
be  adapted  readily  to  particular  in¬ 
stallations. 


Kc^islaiicr  i  lifriiionirter 

\V.  S.  .Macpon Ai.i)  Co.,  Inc.,  3.3  Uni- 
ver.sity  Road.  C'ambridjre  38,  Mass. 
Type  1000  resistance  thermometer 
with  sensinjf  clement  sealed  in  a 
quartz  chamlier  is  desijfned  for  ex- 
tendin>r  the  useful  range  of  resist¬ 
ance  thermometers  to  1,000  C  in 
mea.-iurernent  and  control.  The  ele¬ 
ment  is  tungsten  and  the  chamber 
is  evacuated  prior  to  sealing.  Ther¬ 
mometer  resistance  is  25  ohms  at 
25  C  and  sensitivity  is  0.1  ohm  per 
deg  C.  Sensing  length  is  2  in.  and 


1X4(1  WINOINt  MACNINI.  MOOIt  JO,  kiiiiK  rrsiMors  xnd  spxir  wi.umi  loiK  up  to  Ci~ 

I.Hix  NX  I  IK  K  witr  Irisii  N.>  III  ii.  IS  li.r  smxllrr  wire  %ijf»,  .M.hI«I  '>2  (.  De  Rrrltr- 

l>  in. .11111110000  iiiMrjO  lit  ihr  briK h  lipc  sjohO  holOrr  illiiMrilrO 

M  lo  MIN)  1 1  KNs  PI  K  INt  1 1  IS  41)  mvti/uw.iiMj;  IrJiurr.  fHTiiiilling  4n  unusuills  » lOi- 

rxiigr  111  piith  srIrilKS)  IM  piuh  ih4M);r  grits  si.iiiplrirls  rmlesrsl  lor  silris  gisr 

sirsirr.l  pilih  I 'p  ii.  III.INNI  luriis  irr  rrgisirrrsi  h>  full  sisi.m  (>  <  KhIs  I  >iil  (  ininlrr 
lilt  s|>rr»l)  rruitii  u>  sliiiiiig  posiiii.n,  ihi  hris)  irasrrsr  bar  has  a  Iruiion  Orisc 
aiiO  usrs  a  rai  k  anti  piiiion  fur  rriurn  .Atiurair  liHalion  fur  start  ul  luil  is  aiiainrO  b\ 
s.  irss  ailiusinirni  ini  IrrO  rulirr  1  inr  vsirr  is  ssmintl  Ircris  anO  fast  Our  t.i  ball  bear 
tng.  spring  Irnsnm  laOsi.nk  ssbub  atsu  allusss  t)uitk  tbangr  uf  tuif  furnis  SptN.ls  anti 
lailsiiMk  mas  fir  atliiisirtl  titisrr  tir  farihrr  frtini  ssimling  hraO  bs  iiKising  irnsitMi 
ftiatkri  briausa  ihrs  art  nit.unirtl  un  brtl  rtnls  lailsiiKk  iiiav  also  br  mtisrO  lu  ihr 
IrtMil  tir  rrar  It.r  (trrfrtl  aligniuriil 

.Mtiitii  rtruipiiirnl  *  ,  fl  P  Nariabir  S()rrO  I  nisrrsal  .Mt.it.r  ssiih  fut.i  rrraOIr  itin 
rrttf  Aiiiumaiii  Siup  ssiih  Prrtli  irrininrO  <  uunirr  is  upiit.nal  ii  sasrs  iinir  anti 
rliniiiiairs  mttsi  batl  it.il  rrirtiitm  bs  ntu  rrtjuiring  tiprrai.ir  iti  tit.  lurns  nianualls 
.Msu  asailablr  MODM  d  sanir  tiNisiriit ikni.  samr  fraiurrs  but  airangrtl  iti 
ssinO  ft.rnis  up  iti  I.’  bsig 

THar*  It  •  GIO  ITIVINl  machinr  tor  avyry  coil  wintf.nf  n««d  Mach.nrs  that  «.nd  ANY 
ItiMd  at  cwl  #!•  aslHlahla  tar  laharatart  or  prodvction  Itna  land  trt  a  sompla  of  yowr 

caH  ar  a  priat  ta  datarmtisa  which  modal  host  tits  your  isaads  Spacml  dcsifris  con  ha  moda 
tar  spaciol  appltcotiafts  Write  tor  twrthar  intormotlon  tadoy. 


'/vtayosa/i  /^raxta^c/vyiet^t 
e^yirw/  Mfeaevyk/ty  r 

•IXIItINIAIIVIt 
trorth  Torra 
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COMPIETI  INI 

RuUetin  F-'MI. 


(in  MJ.  VERNON,  N.Y.) 


To  Meet  Increasing  Demands 


For  Powdered  Iron  Cores 


With  expanded  production  focilities,  PYROFERRIC  is 


now  able  ta  meet  the  increasing  demands  for  iron 


cores  and  powdered  metallurgy  development. 


.  ELECTRONICS  —  J950 


This 

EDISON  RELAY 


is  sensitive. . . 
but  only  to 
MICRO-CURRENTS 


tmEr  SPECIEICATIONS 


Schemalu  ihotKing  how  coil  leadt  art 
brought  out  to  srparatt  contacts  in  the  re¬ 
lay  base,  permitting  differential  operation. 


ACQUIRES  NEW  PIANT 


TYPICAL  PULSE  COMBINATIONS 


HOW  YOU  CAN  TAKE  ADVANTAGE 
OF  THESE  FEATURES 

Sensitivity  of  this  degree  makes  this  relay  I 
well  suited  as  a  dependable  circuit  actu¬ 
ator  for  use  directly  with  low  output 
detectors,  such  as  thermocouples,  photo-  I 
cells,  etc.  It  may  be  used  for  piMarized  or  | 
differential  operation,  as  a  null-seeking 
device,  etc.  Contacts  SPST  or  SPOT,  nor¬ 
mally  open  or  closed.  Seated  height,  | 
254”.  dia  IH4".  weight  68  grams.  7-pin 
small  radio  tube  base.  | 

Full  information  ovoiloblo.  Writ#  for  Rollotin  3004-0. 

104  lokotida  Avonoo,  Wotl  Oronfo,  N.  J. 


Sontitiv*  IS  about  ihe  only  word  that 
can  describe  a  relay  which  will  operate  on 
input  powers  as  low  as  25  micro-watts. 
Sensitivity  also  suggests  lack  of  strength, 
but  that's  not  true  in  this  case.  F.lectn- 
cally  this  Sensitive  Relay  will  continu¬ 
ously  withstand  input  powers  10.000 
times  its  nominal  ratings,  and  mechani¬ 
cally  it's  truly  rugged.  Originally  devel¬ 
oped  for  aircraft  use.  it  is  standard  equip¬ 
ment  on  thousands  of  planes  in  the  air 
today. 


PYROFERRIC  enginewrs  ar«  spe¬ 
cialists  and  pionaars  in  the 
technique  of  powder  metallurgy 
development  and  iron  core  man¬ 
ufacture.  Consult  with  them  on 
your  iron  core  or  powder  metal¬ 
lurgy  requirements. ..no  re¬ 
quirement  too  small  or  too  large. 


U  H^efh 


•*  StFMf.  M«  VGrf»««i.  N.  Y 


Addratt  all  cemfmmic^iont  to 

.  Pyroferric 

All  EAST  IIA  ST.,  I 


THE 

MODEL  903 

DOUBLE  PULSE 
GENERATOR 


FULSE  DURATION  individyoHv 
•ditiTtwbk  from  0  15  to  IS 
microwcondT.  RISE  TIME  ii  05 
DECAY  TIME  0  10  fMicrotccoods 
5FACING  b.-rwMn  PhImt  von 
obi*  from  U  S  to  >10  micro 
Eccondt  REPETITION  RATE 
odiuEtobI*  in  )  ron9ci  1  to  10, 
10  to  100  ond  100  to  1000 
cycloE.  con  b«  citornollv  trip 
0«red  OUTPUT  IMPEDANCE 
opproiimotely  400  obms  moi 
•  mum  output  voltoo*  200  v 
CONTROL  CALIBRATION  AC 
CURACY  5^0  over  entire 


The  Hcrkclcv  Double  Pulse  Generator  proiiuces 
two  pulses  intlis niually  lontrollable  m  wuith, 
amplituile  and  tune  relation  to  e.uh  other.  Pulse 
amplitude  is  indisidually  ailfusiable  without 
iross  effcit  from  0  to  t  'O  \.  and  0  to  —201)  v. 
A  tine  tontrol,  plus  a  10  to  1  step  attenuator  per¬ 
mits  \aryin.i;  the  amplitude  ot  both  pulses  alter 
mixini: 

TYFICAl  APPIICATIONS  Rrsolulion  tests  nf  high  speed 
scaling  circuits,  response  simuUiion  ol  sciniillaiion  and 
proportional  counters,  evaluation  of  electronic  gale  and 
switch  tesponse,  TV  equipment  testing,  characteristic 
checks  of  wide  band  amplihers,  etc. 

INFORMATION  it  yourt  for  the  a<i/ng,  pUate  retfuefl 


PYROrERRIC 


4> 


&. 

1 


uthrr  unique  (r«ture<i. 


ftDcfa//5  •  thr  ptirrition  con^lrurlion  fraturrs 
the  rrnIrtIrH  griiunil  and  ptdiohrd 
»lainlr«>  MrrI  •hafu-lhr  double  l>rarin|t<i  that  maintain  rigid 
haft  alignnirnl -thr  iKi'itivr  oliding  tunlact  a«irinlily -and  many 


/t  Pescribes-  and  illuolratra  the  \ariout  apr- 

ciat  HlttPiiT  dr«ign<  a>ailat>lr-douhlr  <ha(t  <-xtrn«ion<,  multiple 
axrnitilir*.  intraial  dual  unit*,  etc. 


If  you  uif  preiiuon  elerlionir  componenlt 


in  your  equipmrnl  and  do  not  hate  a  fopy  of  ihii  helpful  Hell  pot 


tout  fdet,  tetile  today  for  your  free  ropy. 
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CORPORATION.  SOUTH  PASADENA  2.  CALIF. 


Aiitiitt  OM’illatur 

TiIK  Kl.H'TRliMf  \\(IKK.<H()P.  iNf., 
S.'il  Hlofckff  St.,  Now  York  11. 

N. .  ^  .  .MimIoI  ."ilO-.Y  auiiiii  o.'i  illator 
ha.'i  a  fri“nia‘iK\v  ranyro  of  I.**  cyoles 
to  21ii,titMi  cyclos  in  four  iloiados. 
It  will  ilolivor  111  volt.-i  into  lO.iKitt 
ohm.s  with  output  constant  within 

O. 5  ill)  over  tho  ontiiv  froipiency 
rany'o,  Histortion  at  thi.s  amplitudo 


9o  you  have 


Helipot 


Catalog? 


N(w  ^lOOUCTS  coMtiniicdl 

overall  lonyrth  i.'  IS  in  .  Iti.inietor 
I  of  the  .sealed  quartz  chamber  i.s  i 
in.  and  of  the  jacketed  a<semhly, 
tY  in. 


Iiiiaga*  Orth  iron 

Kadio  CoRt"  OK  Amkru  a,  Harrison. 
N..I.  Type  5821)  tv  camera  tube  is. 
intended  for  studio  use  and  other 
tv  a|iplications  where  the  liyrhtinyr 
can  be  controlled.  It  combines  ex¬ 
ceptionally  hiyrh  sensitivity,  a  reso¬ 
lution  capability  of  better  than  500 
lines,  hiyrh  siyfnal-to-noise  ratio- - 
about  twice  that  of  outdoor  camera 
tyjies  and  imimoed  yrray-scale 
rendition  in  the  vicinity  of  the 
blacks.  It  has  a  3-in.  diameter  bulb 
and  is  15}  in.  lonyr.  A  I2-i)ayre  tech¬ 
nical  (lata  bulletin  is  available. 


0*  pun  hmnu  c*iii|»l«t«  4«la 

•a  Hm  ravalutlaaary  aaw  NfliM>r— ttia  halical 
^taatlaaiatar-ehaaytat  that  pravidat  aiaayr  lliaa*  praalar 
caatral  a«<wra<y  at  aa  iatraata  la  poaal  ypaca?, . .  ar  aa  tha  a^ually 
val^aa  OWOOOlt  iRat  •raatly  tiaiplillat  turny-iadicatinf  appUcatlaaiT  II  yau  ara 
datipaia^  at  aiaaufatturiap  aay  typa  af  pracUlaa  alactraaic  apuipaiaat,  yaa 
tlyaald  liava  riiU  lialplal  catalap  ia  yaar  ralaraaca  Alai . . . 


ipl*  oF  th» 


wmqu*  K»hcol  pr 


HCilfOT  thot  (ompocts  olmo«f  Fovf  of  pr»cT%«on  slid*  wiro  into  o 

iO%«  only  inrf««i  m  diomotvf  ov«r  thirty  on*  f**t  of  precition 

tlido  wir*  into  o  coio  only  3'^  incKoi  in  diom*t*r!  • 

1 


/f  f //(/strafes  ••  d*»<r(b«t  ond  g«v*»  full  dim*n 

lonol  ond  *l*<tn(ol  doto  on  th*  mony^  |ypo«  of  HEUPOTS  tKot  of* 


nonol  ond  *l*<tn(oi  doto  on  th*  fnony^  lypo^  o*  MtUrQTb  that  of* 
ovoilobi*  from  3  turn.  T*  d*om*t*r  to  40  turn,  3  diom*t*r 

»ti*t  3  ohfnt  to  300  000  oKmt  3  wottt  to  20  wotti  Alio  Dual 
and  D'wm  Pot*nfiom*tari 


//6/Ves^ 


r  W  ^0/  ^  full  d*to>ii  on  tn*  DUOOIAl  th*  n*w  fyp* 
ndicottnq  d»ol  *bot  i»  rdool  for  ui* -with  tK*  HEllPOT  oi  wotl  ut 
ony  otKof  mvltipl*  4urn  d*vK*i  both  *l*<trkol  ond  m*chont<ol 


THE  HOLLISTON  MILLS,  INC.  v||||||||||M| 

NORWOOD,  MASS. 

NiW  YORK  PHILADIIPHIA  CHICAGO 

l*ti  \  lA  iMfkrtI  b\  MolliAion'^  '*0  \cjns  of  Ira(let«ht|>,an(}  cx|>riirncr  in  dcsflop 
inK  i|l  ptir}w«>c  for  indii'»fi\ 


r  Production' 
of  Electronic 
Parts  is 


FREQUENCY  MEASURING 

EQUIPMENT  Type  TME  2 

(Basic  range  I  kc  s-30  Me  $) 


economicai 


N'curs  ago,  the  IrcqueiKy  nKasunng  cguipnicnls  made  by 
Marconi’s  were  for  iheir  own  use.  because  nowhere  else 
were  sulVicwntly  accurate  instruments  obtainable  .  and 
esen  to-day  nothing  compares  with  this  latest  stroboscopic 
es|uipnKnt.  Bo.isting  a  long  and  distinguished  pedigree,  it 
IS  precision  built  to  a  unique  specification  and  can  be  rapidly 
installed  anywhere  in  the  world  Its  rated  stability  of  I  part 
in  I0‘  can  be  maintained  indclinitels  and  direct  readings  of 
frequency  obtained  to  a  fraction  of  a  cscle. 


CONtCAl  INVIlOPI  ...  a  tlaiii 
nlwfl  imr  catK*a«  r«y  •ti«mAly 
fllklt  ty»«  444  (llrem*  ir«N.  1 
lit.  In. 


iOtUibi*  frttm  amy  of  the  tuLit 


U.S.A  Sa'es  and  Service:  23-2S  Beaver  Street.  NEW  YORK,  4 

tANtO*  CANADIAN  MARCONI  LTD  Marconi  aoildinf  Si.  Sacramani  Strati  MONTREAt 
ENCIANO  iHaad  OHica  and  Worlial  :  ST  At  BANS  MERTfORDSH'RE 


I*  INVIlOPI  ...  a  teacial  matt 
tradvat  made  far  the  talavlalaa 
ig  la.  thlcli  fyaa  430  cliraiaa  Iraa. 
ride.  14  la.  bifli.  p  la.  daag. 


COIONA  SHIIIO  ...  an  alumiavai  tainnine 
caiaMnine  liaialtpllariaal  and  aaAartcal  fariaa. 
Mad*  of  330  aluminum.  '  •  In.  tMck.  Overall 
lengtli  20  la. 


"Refently.  one  of  otir  tuslomrrs  sent  us.  un- 
solicilrd,  the  fiiuliiii's  on  a  test  he  tonifutted.  In 
this  fx[>erinunt.  I’lt.-X  was  tested  along  with 
seven  similar  trating  i  loths  and  when  the  re¬ 
sults  were  in.  l’ft.  X  topped  the  list  on  every 
toiint  ini  hiding  evenness  of  pencil  lines  and 
W’oikahilily  —  and  liy  a  suhstanli.il  mar¬ 
gin.  loo!” 

I  his  is  proof  that  I’n.  X  can  ilo  every¬ 
thing  .IS  well  as  any  other  ir.iting  tioth 
and  some  things  Ix-iier. 

Fini,’  out  (or  yourself  just  how  kimmI  W 
l*M  X  re.illy  is  hy  trying  it  on  your  draw-  ■ 

ing  Ixi.ird.  I‘ul  It  to  any  lest  ag.iinst  any  1 

competitive  trai  ing  ilolh  and  tompate  ' 

the  results.  We’re  sure  you’ll  want  to 
swilih  to  I’l  I.  X.  Write  for  generous 
sample.  •.Name  on  reiiuest. 


•  Immediote  cost  reduction  is  today's 
most  urgent  demand  —  requiring  more 
alert  thinking  in  the  designing  of  ports 
and  more  ingenious  tooling  methods. 
Progressive  new  Spincraft  techniques 
may  help  simplify  your  production  prob¬ 
lems,  just  as  they  have  helped  other 
large  and  small  manufacturers. 

Some  examples  of  this  advanced  en¬ 
gineering  are  shown  here.  It  will  pay 
you  to  study  them  .  .  .  and  ask  yourself 
if  you  can  use  this  pioneer  company's 
versatile  ability  to  help  solve  your  elec¬ 
tronic  problems.  You'll  find  the  Spincraft 
Data  Book  a  good  source  for  ideas. 
Write  for  your  copy— without  obligation. 
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NiW  riODUCTS 


(ceat'aMd) 


is  less  than  0.3  |)erceiit  from  100 
cycles  to  IS.WO  cycles  and  rises  to 
no  more  .than  0.5  percent  at  30 
cycles.  Source  im|»edance  of  the 
cathode-folUiwer  output  i.s  560 
ohms.  Total  frequency  error  due  to 
drift  anil  dial  calibration  is  les.s 
than  •  2  [a-rcent. 


Hiiiil*in-K«*ai«lor  (UiiiiH^clor 

Ai.i>KN  I’ROprcTs  Co..  117  North 
Main  St..  Brin  kton  64.  Mass.  Tyj)e 
208  FKRC  octiil-ba.sc  connector  has 
a  fully-insulated  3.300-ohm  resistor 
complete  with  leads  built  in  the 
moldin^r.  Ready  for  immediate 
conneition  it  enables  television 
manufacturers  to  incoriiorate  a 
6A1,7-(;T  tuning  indiiator  in  their 
set  desijrn.  and  thus  obtain  preci¬ 
sion  tuning  for  optimum  audio  qual¬ 
ity  at  a  minimum  effort  and  cost. 


Model  389 
Thyac 


Befa  Gamma  Survey  Meter 


lor  ckactin^  use  in  chi-  lahoraiorv  or  field  service . where  the 

sppluaiion  plates  a  preniiiini  on  .iicur.iiv  and  li^hi  weight  with 
tlurahililv,  the  new  VKO  Ihv.ic  Ixta  g.inini.i  survev  meter  is  the 
answer  to  reli.ihle  |H'rlortn.inie. 


(  hetk  the  hiiilt  in  features  of  this  new  instrument 


p<iwrr  sibrjior  power  siipph  rriiulansl  In  rliininair 
rrdiitr  lalibraiioii  iinir.  aiui  suhsianoallv  rrdutr 


N.\  airrpriMtl  xHitiriu non  lichi  weinlii  ('I  Iht 

I’rolw  atseiiihit  aUo  |Hriiiiit  ust'  ol  tile  lltllWt  i 
lulw.  ihl.M  eaioina  lounier  iuIh-.  aiut  ihr  iHl^O 


Siiiall-.\riiiuliir«‘  Vli'lntlrr 

tlKO.  .'^TKVK.V.s  .Mtli.  Co.,  iNf.,  Chi- 
cavro  30,  111.,  has  announced  a  new 
Model  36  armature  winder.  Wire  is 
fed  throutrh  a  hollow  spindle  to  a 
revolving'  arm  that  winds  wire  in 
the  armature  slots,  }>ermittin^r  the 
armature  to  remain  stationary  so 
that  it  cannot  tly  out  and  injure  the 
operator.  The  machine  winds  l.oOO 
turns  jK'r  minute  on  either  straight 
or  skewed  armatures.  Very  tijrht 
armatures  may  Ik*  wound  lH*cau.se 
of  the  uniform  tension  with  which 
the  wire  is  automatically  iruided 


iniirriip  rjiific  o 


>utrN  niuinirnafur 


V  uiori'cn  aImi  a  Irailrr  in  suppUin^  the*  hnc-^i  in  rjiluiion  tn^tniniernf 
(Kir  «uh  miniature  cU-i tr«>mi'Ct'r  luhrs.  hl-n1c^ohm  reM>tor%» 
ami  rmcn^ivr  lint  itHinitr  uih<'%  art  usti)  and  jiilainitJ  h\  laNtra- 
(orir%  anti  manula«  turrr%  i%h«i  art  infrrtMr<i  onU  in  prtHliuin^  (op  quali(\ 
radiation  in^irununiatitHi 


THE  VICTOREEN  INSTRUMENT  CO 

5806  HOUGH  AVE..  CLEVELAND  3,  OHIO 
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IN  PRECISION 


— MICO— 

EMGHAVEB 

Mod«l  253  For  LARGI  RANELS 


A  further  odoptoftOA  of  tK«  olreody  proven 
model  252  Mico  {norover  PcrmiM  occurofc 
Cftorovino  on  metol  or  ploittc  poncU  up  to 
19  inches  w>dc  ond  of  unlimited  length  Mon- 
mum  height  of  work  ohove  toble,  i9  inches 
Micrometer  spindle  ond  four  reduction  rotios 
ore  stondord  equipment 


MICO  INSTRUMENT  CO. 

:6K  trovihkiim;k  >tkkkt  i>Kn.  i 

(;\miu{|im;k  m  m\ss. 


ifVULCAPl 


ELECTRIC  HEATING  UNITS 


STRIP 

HEATERS 

for  heoting  Flot 

Surfoces— Shot 

low  Pons — Pots 
-—Hot  Plotes 
-  P I  o  t  e  n  s — 
— Plostic  El 
truders  — 
Ovens — Melt¬ 
ing  Pots  — 

P  o  efcoge 
Seoler 
To  n  h  s  — 
Dies,  etc 


Stock  Suet 

from  ISO  wottt, 
•  "  0  V  e  r  0  1 1 
length  to  1250 
wotts,  41^** 
overoll  iengtiC 


.VULCAN 

ELECTRIC  COMPANY 

\  DANVERS  lO  MASS. 


ECONOMY 

ACCURACY 

STABILITY 

COMPACTNESS 


•  RESISTORS 


★  ★  ★ 

Have  your  Cake . . .  ami  Eat  it,  too,  mth 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


Tht  new  high  in  Ri'>isti\ity — KM)  nhms  emf — 
plu>.  an  impressiM-  array  of  important  electrical 
and  phccical  characterictio,  make  our  new 
.M.l.OV  KNM)  the  mo^t  desirable  material  for 
wiiulingc  in  compact,  precision  re>istors  «>f  all 
tcpcA.  And  the  best  thing  about  it  is  that  you 
don’t  ga;n  one  characterictic  at  the  cost  of  seri¬ 
ous  los.es  elsewhere.  Write  today  for  Hulletin 
1’,  with  the  full  story  and  technical  data  «»n 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


Completely  Accessible 

from  operating  surface  dependoble  instruments 


^•f-e-LLcLrt-dLm 

0  I  M  V  I  • 


AUTOMATIC  OSCILLOGRAPH  RECORDER 

AKurding  complete  accessibility  from  op- 
eraiinfi  surface  and  recjuirinfi  only  a 
minimum  of  space  for  mounlinfc.  the 
If Kl LAND  A-’t)H  meets  the  exaciinic 
specifications  of  research  and  deselop- 
menl  personnel  in  aircraft  fliithl  tesiin(t, 
laboratory  and  industrial  leslinit. 


Tyaa  A.70t...24-<hann«l 


FiATURBS 

•  ('.ompleiely  accessible  from 
operalinfc  surface 

•  (a>mpact...can  he 
mount^  in  a  minimum  of 
space...  littbt  weight 

•  Cam  be  panel  mounted 

•  6  to  24  channels 

•  Paper  widths  S",  tt",  12",  18" 

•  Simplicity  of  loading 

•  Direct  monitoring  of 
gal  sonometer  light  spots 

•  f-lexibilily  of  operation 

•  Simultaneous  viewing, 
recording  and  scanning 

•  Trace  identification. ..zero 
mirror . . .  synchronizing 
reference  trace 

•  Ad  tusiahle  automatic 
record  length 


Write  for  complete  details 


HEILAND  RESEARCH  CORPORATION  «  iso  i>si  riHh  A«a.  •  d. 
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i>|M‘  of  lulling.  Jii»l  riMipl**  lli«‘  kiwih*  l«i 

llif‘  liiiiiiii;  <‘li'iiiriil«  Milli  S.S.W  iiil«‘  remote 

t-oiilrol  lle\il»li‘  Ilii*  uill  allo\«  >oii  to 

plaeo  till'  kiioli>  on  top  of  the  oel  uln-re  llie\  are 
«‘a«iK  ami  operaletl  from  a  eomforlaltl«‘ 

•lamliiiu  po-ilioii.  Not  oiiU  that,  llie  nliafl- 
alloH  tin*  knoll-  to  lie  monnteil  in  am  ile-ireil 


•‘••'.V.* 


Hlw  MODUCT}  (co«tii>ii»<' 

and  laid  in  the  slots.  Amount  of 
tension  is  limited  solely  by  the 
stretijrth  of  the  wire. 


I  -nallv  tin*  tuning  knoli-  on  I  N  -et-  are  iIohii 
lielow  the  -4*re«'n  where  >on  ha\«‘  t«i  heinl.  -toop 
or  -ipiat  to  operate  them. 

I.*  ..  : . 1 . . .  . I  ...  .1.:  ..I . I 


finistal  (lart ridge 

Kl.KrTRO  -  VoK  K,  Isr.,  Buchanan, 
-Mich.,  has  (ieveloj)ed  the  Model  9t>-T 
turnover  cartridRC  for  hiKh-<|uality 
repreuiurtion  on  records  of  all 
.sjieeds.  Kach  needle  is  completely 
isolated  and  there  is  no  added  dis¬ 
tortion  c.'iused  by  new  resonance 
and  its  subharmonics  created  by 
the  unused  needle.  Compliance  is 
1.2  on  d-mil  tip  and  10  on  1-mil 
tip.  Kfsponse  is  Wyond  lO.oOU  cps. 


.11  ranuenn-nt  to  eonform  with  the  eahiin't  ih*- 
-lun. 

hile  «*ngineer-  will  In*  glad  to  cooperate 
with  Mill  in  working  out  the  details  of  an>  I1«‘\- 
ihle  -haft  application,  fiall  tln'in  in  tinlav  — 
there'-  no  ohiigation. 


It  rttft  fains  llir  latest  infnrni- 
atitni  anil  ilata  iin  Jlrsihlr 
shafts  anil  tlirir  ii/i/i/ieiiriork. 
It  rite  far  a  ra/iy  tialay. 


INDWSTBIJiL  DfVISKNI 


DBNTAL  MrC  CO 


Dept.  E  K)  Eail  40th  St. 
NEW  YORK  16,  N.  Y. 


Dviiamie  .\iial\/.er 

INIU'.STRIAI,  Control  Co..  1 162  I'n- 
dcrclitf  .Ave.,  New  ^ork  52,  N.  Y. 
Model  dynamic  analyzer  fa¬ 

cilitates  the  measurement  of  fre¬ 
quency  and  transient  response  of 
low-fre<iuency  systems  by  electrical 
methods.  It  is  particularly  ap¬ 
plicable  to  the  servonuvhanism, 
either  as  a  clo.sed  loop,  or  in  its 
individual  comiuuients.  The  unit 
functii>ns  by  providing  jM-riodic 
perturbation  siy'iials  to  be  injected 
into  the  error  or  input  channels  of 
the  device  under  test,  together  with 
sweep  and  comiiarison  voitaires  with 
which  to  view  the  output  memlH*r 
excursion  on  the  cro.  These  wave¬ 
shapes  are  y'enerated  by  electro¬ 
mechanical  elements  geared 
toirether  and  driven  by  a  priNision 
speed  control.  KanKC  of  modulating' 
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MAM 


J 


V 


BIRTCHER 

STAINLESS  STEEL  .  LOCKING  TYPE 


THi  BIRTCHER 

SOI7  HUNIINCION  oa 


CORPORATION 

lOS  ANGillS  )] 


New  all  metal 
CONSTRUCTION 


ALUMINUM  WINDING  CORE 


THi  NICKOX  illCTRICAl  INSTRUMINI  IV 
10577  OUPONT  AVI.  •  CIIVIIAND  1,  ONir 

H.gAeii  AA*»*V|  Saw*  t9»0 


AMSCO  CORPORATION 

4S-01  NORTHtRN  tOUlIVARD.  1.  I.  C. 'l,  N. 


a  NEW 
FLANGED 


St«»l 


Corr«tl«ii 


another 

jmuro 

First! 


Wh«re  vibrotion  is  a  problem,  Birtchor 
locking  TUBE  CLAMPS  offer  a  foolproof, 
proctkol  solution.  Recommended  for  oil 
types  of  tubes  and  similar  plug-in  com- 
porrents. 

More  than  three  million  of  theao 
clomps  in  use. 


For  easier  mounting  and  assembly  and  manufacturing 
economies.  Permits  substituting  puncTied  sheet-metal 
housings  for  espensive,  precision-machined  castings. 

No  FRl-5:  3  32"  bore  s  5  16"  minor  O.D  s  23/64" 
flanged  diameter  and  7  64"  width  with  exclusive  MICRO 
ground  O.D.  and  outer  raceway. 

In  both  Conrad  (retainer)  and  full-race  designs. 

Write  today  for  data  sheet  Technical  Bulletin  No.  50. 

New  Hampshire.  Afi«'s«Ball  Bearings,  Inc. 

S  Moifi  Street,  Peterberew^li,  New  Hompthire 


FREE  CATALOG 


Send  tor  tofnptet  ot  Btftcher  tTomieu 
steel  tube  clamps  ond  Our  stondord  cota> 
log  listing  tube  bose  types,  recommended 
clomp  designs,  ond  price  list 


fRceptionol  topert  ortd 
non-lirttar  functions— - 
possible  becouse  of  cord 
wound  construction. 
Thoso  tvccptionolly  high 
rtstilonces  ore  possible 
because  of  tho  superior 
smoothness  of  tho  con* 
tod  sliders.  Built  to  JAN* 
11*22  Specificotions. 

Ceromic  modefi  ovoif* 
ob/e  for  economy  ond 
where  fine  precis/on  of 
oU  meto/  ports  is  nof 
nooded 


Maximum  Heat  Dissipation 


}  HICKOK  250  100  scale  A 

J  long  scole  ore  conventional  meter 

Easier  to  read  accurately 

The  improved  HICKOK  meter  scole  is  2*} 
times  longer  fhon  conventional  meters  to 
provide  foster,  more  positive  readings. 
Ponel  sire  2S0  meters,  pioneered  by 
HICKOK.  fit  o  smaller  spoce,  con  be  more 
eosily  reod. 

Accurocies  to  1%  of  full  scole  reading' 
Avoiloble  in  popular  AC  or  DC  ranges. 
Cose  widths  ond  diometers,  2*3  to 
SVs  ’•  In  teply  kindly  give  details  of  your 
foguiromonts. 


Model  245 

(75  Watt) 


Model  241 

(50  Won) 
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Niw  riooucTs 


INSTRUMENTS 

Engineered  for  ^ 
Engineers 


In  C«A«d«,  «d4' 


infill*#' Lfd 
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MODEL  TAA-U 

9«in  •udi«  •aipliS*r  (••ding  •  c 
!•?  ol  tlandtn^ 

w«v«  witli  •l«lt*d  ltn«« 

•  SOO  1000  rvcl«t  with  broadband 
•olocitv#  rooUal  on  front  ponol 
e  BootitivLty!  Broadbond  ISmicro- 

volta;  aoUrtivo  10  miirovalta 

e  Motor  ocaloo  0  10  and  otondin^- 
waoo  voltago  ratio 
e  Panol  •  witch  lor  botoa»otor  oolta^o 
application 

e  Maotor  90111  control  awitch  for 
ationuation  lactoro  ol  1.  10.  and 
100 

e  Btablo  oloctronic  powor  •uppty. 
Wnto  for  boo  bullotia 


Miiiiuliir**  l'4»lt>ntifMiii‘U‘r 


Tmk  Mki.IPciT  Cokh.,  ‘.(K;  Meridian 
Ave.,  South  I'a.Hudena,  Calif.,  Model 
A.I  llelipot,  a  new  potentiometer. 
(Ki’.ipie.s  no  more  panel  space 
than  a  copper  penny.  Ue.si^ned 
especially  for  aircraft  ajid  Kuided- 
missile  control  and  telemetering 
eipiipment,  the  new  potentiometer 
has  a  wire-wound  resistance  ele¬ 
ment  IH  ill.  lontr  contained  in  a 
case  who.se  diameter  is  i  in.  The 
AJ  mtslel  is  available  from  stock 
and  also  in  special  resistance  values 
from  mo  to  ."lO.OOO  ohms  with  ac- 
I  curacies  of  *  0..S  percent  ami  also 
i  ' O.I  percent.  Power  ratinv;  is  2  w. 


tm  al  laul  m 

■mMM  FM  >fn— IH»t»  !■  b—Ai  Inm 
ir-MI  ac.  «•  raapiT  wUk  rCC  IMia- 
Maaa  al  cwilai  btaaaacr  ««ia«  mad 
raAaca  a<ar»al<liaaaal  ialariaraaca. 

•  Caaataat  tO-O.  «e-M.  tl-T*.  Itt- 
in  BC. 


•  Flaakaf  MOcalaa  paah  ■aAalartaa 
(yaab  catiiar  AaviaNaa). 

•  Ma«a>  MAIcalai  paab  iwtapi  al 
■aAalabta  %a  1  be. 


Ki'^iilalril  I'owrr  Supply 

Tmk  Ku  h \Ri).soN-.\i  i.kn  Corp.,  15 
West  2(lth  St..  New  York,  N.  Y., 
iias  developed  a  compai't,  portable, 
closely  renulatisi  power  supply  for 
use  in  testing  lalxiratories,  on  pro¬ 
duction  lines,  and  for  testing  radio 
communication  and  electrical  eiiuip- 
ment  in  airplanes.  The  unit  has  a 
selenium  rectifier,  full-wave,  six 


MODIl  MD<tl 


WrMa  ter  baa  baUiUa. 


linxyumiML 


frequencies  is  from  0.1  to  50  cpw 
for  transfer  function  tests.  Phase 
measurements  can  be  made  with 
accuracies  of  •  2  deg. 


SWEEP  CALIIRATOR 


POWER  SUPPLY 


MO»IL  aUUA 

A  aartable  aaataa  al  tWaf  ■a«tm 
lat  aaaueali  aiaianaeal  al  ewaap 


•  AaWiva  at  aapatlee  ■atbiii  al 
Al.  IJ.  lA  UM  aieta-aaeaaAa 
aaetabli  la  H  eabe. 

•  VaetaMa  arMlh  mm4  aaipIbaAi 
pala  lai  MeaUaf  ar  IbBbip. 

•  Maben  Icaa  aalaraal  liippat  ae 

ibiaalaaS  wtib  M««aia  ap  a  !• 
■C.  itpiUllea  rala. 

•  Valippa  rapalaMas  la  llaiap 

rtiaabi 

Wtila  lar  baa  buRaWa. 


MODEL  TVN-7 

Tb*  baric  unit  ol  a  mrroweve  tiaBol 
aonerator  Squair  wav#  aiodulater  lor 
low  poworod  volocilY-oiodulalod  tubor. 
a  Cotbodo  vollaQO  conliBuourly  var. 
labto  2t  4t0  roltr. 

ProvirioB  lor  110  300  volt  rongo. 
a  RoOoctor  Tollogo  rang#  lS-30  voile, 
a  Provirion  lor  grid  pulro  modulo* 
tiofi  lo  CO  volte,  roflortor  pulro 
rrodulotion  to  100  volte, 
a  Sguorr-wavo  modulation  votioblo 
Irom  COO  to  Z300  cYclor. 
a  Provirion  lor  rrtornol  modulotioa. 

Writ#  lor  Iron  buUotin. 


LARORATORY  AMPLIFIER  FM  MOOULAYION  MONITOR 


■1 


NOW-  rOR  PENNIES- YOU  CAN 


FUMES.  DIRT  AND  MOISTURE  AT^ 
SWITCHES  AND  CONTROL  SHAFTS 

wm  m  ss/f^/¥(/rs/ 


RAWSON 

ELECTROSTATIC 

VOLTMETERS 


NOW- FOR  PENNIES- YOU  CAN 


FUMES.  DIRT  AND  MOISTURE  AT^ 
SWITCHES  AND  CONTROL  SHAFTS 

mr/y  m  ss/f^/¥(/rs/ 
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Avoilobtc  ron9ct  100  volts  to 
35,000  volts 

Mvatur*  truo  R.M.S.  va)u««  on  A.C..  no 
wavolorm  or  froquoncy  orrors. 

NO  POWER  CONSUMPTION 

Loohaq#  rot.otaneo  qrootor  than  on#  mil 
lien  m#qohms.  Tb###  m#t#rs  may  b#  us#d 
to  moatur#. 

STATIC  tLICTRICITY 

id#ol  lor  moasurinq  hiqh  voltaq#  power 
tuppii#t  w  th  i#ro  current  dram.  Ruqqed. 
well  damped  movement.  All  elemeote  sur¬ 
rounded  by  metol  shieldinq  lor  accuracy 
ond  safety. 

Write  for  bulletin 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

in  POTTIR  ST.  CAMIRIDGE  mass. 
Itepretenfetives 

ChKoqe  tes  Afiqelet 


HIRE  S  WHY  .  .  .  MATERIAIS:  C^p  and  O-RinB  of  flexible, 
close-hugging,  long-wearing  Neoprene  •  Nut  of  weather* 
resistant,  nicicle-plated  brass  •  temperature  RANGES: 
Standard  Type  (-f  100*  C  to  “40*  C),  Low  Temperature 
Type  (+100*  C  to  “50*0  •  weathering  characteristics: 
Unaffected  by  sun  or  moisture,  SEALNUTS  keep  their 
positive  seals  indefinitely  *  operating  IifE:  10,000  cycles 
(minimum) 

MOUNT  AND  SEAl  YOUR  SWITCHES  WITH  lOW-COST  SIAINUTS 
Write  for  illustrated  literature,  or  send  $2.00  for  generous 
“Get-Acquainted  Package”,  containing  liberal  assortment 
for  control  shaft,  toggle  and  push  button  switches 


iA80RAr0K/£S  j0c 


PHOTOELECTRIC 
TOWER  LIGHTING 
CONTROL 


a iK- spaced  amculated 

R.F.  CABLES 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


>  7  OM  0 

*\2__  74-  1-3  0/4  0-44 

A  34  73  0  6  1.5  0  44 


Turn-on  3)  fi  -cindlcf^oa  at  3^ 
ft.-candlri— independent  of  time 
of  dir  or  weiihcr  conditions 


We  are  specially  organized 
to  handle  diren  enquiries 
from  overseas  ond  con  give 

/MMfO/Arf  USA 

Billtd  in  Doilart  Settlemnnt  by  your  chtek 
Iransoct'on  as  simple  os  any  local  buy. 


nriuK  csPMiMnB 

Ty*,$  ““ 

c ~7JI  |Tsb  z  V 

Vc  t  IQ.Z  132  3. 1  0.16 
CH  6.3  !  173  ~3.2  as6 

C  2 _ I  6^3  ri7l  ?  IS  0.4^ 

C22  5  5^84  2  B  0.44 

C  3  5  41197  1.9  0.64 

03  'a«  1^30  Z.4  0.64 

Cn*  '4  1  *752'  2  1  M.03 


Ia)w  hr%t  coAi^nesligible  miin* 
icnance. 

^000  Witte  conuct  capiciry. 
Over  20.000  in  ute  for  tower  and 
Atrcct  lighting. 

<'/>mpfete  detaiU  available  ack 
for  Bulletin  63303. 


COMPAMT^  !•«. 
Osyt— 8«..lsalsRRI.Mws. 


f  ¥efv 


SANBORN 


SANBORN  COMPANY 

I  “Dimity  — 

CAMBRIDGE  39,  MASS.!^ 


UOAt<AMe4) 


NIW  FROOUCT^ 


Here  may  be  the  answer 
to  your  RECORDING  problem 


jihas**.  Its  a-c  input  is  220  v,  thrtn* 
pha.-w,  60  cy.:les;  and  it  delivers  d-c 
21  to  32  V,  30  am|HTes,  The  supply 
is  continuously  variable  by  rheostat 
control  saturable  reactor.  Refrula- 
fion  is  1  p<*rcent  from  0  to  full 
load. 


Satiliofn  .Ainplifirr  Recorders  are  being 
loiiiid  outstandingly  UM-ful  in  a  wide 
variety  of  industrial  recording  apiilirations. 
Records  are  prcaluced  i/irec  t/y,  and  i-ontinu 
oiisly.  by  hratt>it  »iylum  on  plastic  coated 
record  pu|ier  (Perrniij)a|x-r  i,  are  in  trut)  rt>c- 
raogo/ar  civirdinates.  and  are  sharp,  clear, 
aiiit  r'er/iianerif  Rliiiiination  of  the  iriA  /foiv 
tv|>e  of  recording  (lerinits  the  use  of  these 
lecorders  in  any  {msition  and  at  any  angle 
The  writing  arm  (or  arms)  is  driven  by  a 
I  t'Arviiiv.il  moving  cml  galvanometer  with 
.III  estremelv  high  toripie  movement  fOO.OOO 
dyne  ems  |>*r  cm  dellectioni 


Ion  Kxfliangp  Dfniineralizer 

1  lit;  I’K.NKIKU)  Mht;.  I’o,.  Meriden. 
(  oiin.,  has  announced  a  new  iori- 
exchantre  demineralizer  for  labora¬ 
tories  and  other  u.sers  of  up  to  10 
jrallons  of  demineralized  water  per 
hour,  hesijrned  to  attach  to  any 
wall  near  a  tap,  the  demineralizer 
h:is  a  |a-rmanent  cartridge  and  a 
tlow  meter.  An  electric  conductivity 
meter  built  into  the  unit  jirovides 
a  visual  indication  of  th«  ipiality 
of  the  treated  water  lieinp  pro¬ 
duced.  warning  when  the  resin 
charpe  should  U-  renewed. 


Th«  single  channel  Model  138  is  a 

vacuum  tulir  recording  voltmeter  capable  of 
leproducing  electrical  phenomena  from  the 
order  of  a  few  millivolts  to  more  than  2(M) 
volts  Standard  jiajier  sjieed  is  25  mm  sec. 
Slower  sjieeds  of  10,  5.  aial  2.5  ntm  sec.  are 
iivii’l.ible  A  variety  of  interchangeable  ampli- 
tiers  IS  availatile 


CiKNUCM.  Kl.KCTRir  ('o..  .''yracu.-ie, 
N.  Y.  T\pe  6SN7-GTA  tw.n  triode 
is  desipned  for  use  as  a  combined 
vertical  o.scillator  and  vertical-de¬ 
flection  amplifier  in  tv  receivers. 
Plate  dissipation  ratinp  is  .o.O  watts 
[ler  [date  or  7..u  watts  for  both 
plates;  plate  voltape  rating,  .>00 
volts,  and  heater-i’athfHle  ratinp, 
2')<i  volts.  It  carries  a  peak  posit ive- 
jiulse  jilate  voltape  ratinp  of  1,2.')0 
volts  and  a  i>eak  nepative-piiUe  prid 
voltape  ratinp  of  200  volts  for  tv 
apiilications.  Other  uses  include 
such  peneral  purpose  apjdicat ions 
as  resistance-coupled  amplifiers, 
ph.ise  inverters  and  multi  vibrators. 


:  Tha  multi-channel  Model  67  provides 

'  tor  the  smuiltanrous  registration  of  u/i  ro 
fool  iin>iit  phenoinen.i  on  one  record  using, 
in  a  multiple  system,  the  same  |irmciples  and 
”  inethixls  as  the  single  channel  Mixlel  12K. 

In  .iddition,  this  vertically  mounted,  met.il 
tc.tseil  Hni|ildier  reisirder  provides  a  choice  of 
eight  {i:i|<er  sjieeds:  50,  25,  10.  5.  2  5,  1  0,  0  5 
anil  0  25  mm  sec  ,  and  further  provides  for 
the  use  of  4  .  2  .  or  I  channel  recording 
jVii|>cr  Complete  Veis.itility  of  recording  is 
olleiid  in  this  unit  hy  means  of  interchange¬ 
able  am|ililiers  which  jierinit  the  registration 
ol  stresses,  strums,  velis  ities.  etc  .  along  with 
till  usii.il  DC  or  AC  phenomena. 

Thr  r«*cf>ri/f-r  ririif  amplifier  iiriifs 
of  M  hu  h  the  almve  modeln  are  com- 
f>rt>eil  are  also  available  separately . 


Cnunlcr  llullflin.  Durant  .Mfp.  ('o  . 
I!t2;t  N.  HiitTum  St.,  .Milwaukee  1, 
\\  isconsin.  .\  recent  instrument 
counter  bulletin  illustr.ites  several 
of  the  company's  line  of  special 
counters  that  have  been  desipned 
and  manufactured  for  specific  in¬ 
strument  applications  in  the  elec¬ 
tronic  industry. 


II, 


Thermocouple  Manual.  Wheelco 
Instruments  Co..  !:t47  W  Harrison 
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NEW  WIDE  BAND  D.C.  AMPLIFIER 

MODEL  120 

A  precision  instrument  designed  tor  use  as  a  preamplifier  in  conjunc¬ 
tion  with  an  oscilloscope,  vacuum  tube  voltmeter  or  other  instruments. 

SPECIFICATIONS 

FREQUENCY  RESPONSE  Withm  *  1  db  b«t»een 
DC  and  100  000  cyclci  per  second 
GAIN  Approiimately  100 

INPUT  connection  Double  channel,  con  be 
used  for  smqle  ended  and  push  pull  signals  or  os  o 
differentml  amplifier 

INPUT  IMPEDANCE  One  Megohm  shunted  bv 
approiimotely  ISmmf  m  eoch  channel. 

DUAL  INPUT  attenuator  One  to  one,  10  to 
one,  100  to  one  ond  *'off''  positions  in  eoch  chon* 
nel  independently  adiustoble 

OUTPUT  CONNECTION  Push  pull  or  single  ended 
OUTPUT  IMPEDANCE  Less  than  50  Ohms  single 
ended  or  100  Ohms  push  pull 
HUM  AND  NOISE  LEVEL:  Below  iO  microvolts 
referred  to  input 

LOW  DRIFT  due  to  reguloted  heater  voltoge  in 
input  stoge 

MOUNTING  Metal  cabinet  opproximotely  7' 
wide  by  7'*  high  by  IT*  deep 

Write  for  descriptive  literoture  on  the  Model  120  DC  Ampli¬ 
fier  and  other  Furst  laboratory  instruments  including  Regulated 
Power  Supplies. 

FURST  ELECTRONICS 

10  S.  Jefferson  St.,  Chicago  6,  III. 


Gives  You  Top  Coil  Performance 

Deal  with  D.ino,  makers  «)f  is  cry  type  of  coil, 
f  rom  simple  electrical  coil  ssindings  to  spe¬ 
cially  treated  coils,  Dano  is  fully  set  up  ti^., 
serse  you.  .\M)  Rf.Mf.MBI  R  THIS;  Dano 
makes  esery  coil  to  your  exact  specifications. 


•  Form  Wound 

•  Paper  Svcilon 

•  Acataie  Bobbin 

•  Molded  Coili 

•  Bakelitv  Bobbin 

•  Cotton  Intar. 

weave 

•  Coils  lor  Hiqb 
Temperature 
Applications 


r 


Alsot  I  rumformtrt  Mudt  lo  OtJer 

THE  DAHO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 


COMMUNICATIONS 

TOWERS 


I  I'utririr  in  Hnilni  I'.iiiiiiifrriini  In.ilriulinn  .'siiirr 

APiTOL  Radio  EMiiNEEKiMi  Institute 


\n  \rrrriltlrii  rrcliiiii  il  I nxlitutr 


ADVANCED  HOME  STUDT 
AND  RESIDENCE  COURSES  IN 
PRACTICAL  RADIO-ELECTRONICS 
AND  TELEVISION  ENGINEERING 
Reeueit  year  trie  Rome  study  er 
residwit  kAooI  catalog  by  writing  to 

DEPT  2SI2B 

Ibtli  end  PARK  ROAD,  N  W 
WASHINGTON  10,  0  C. 

Approved  tor  Vottron  Training 


MICRO  WAVE  RELAY  TOWER 

tupperit  Oenerel  Electric  Relay 
Equipment  between  Chicepe  end 
Orend  Rapids,  RRichipee,  designsd 
end  erseted  by 


STAINLESS,  INCe 

NORTH  WALES,  PA.  ' 

PHONE  NORTH  WALES  9859 
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V  f  li  Hm  1 


<MAGHETIC  AMPUFIERS-INC 


* 

Aff;/.of«  of  GENERAL  CERAMICS  i  STEATITE  COKP  ^ 
n-S4  44th  DRIVE,  LONG  ISLAND  CITY,  NEW  YORK  || 

r 


N  N 


U  N  C  E  S 


MAGNETIC 
AMPLIFIERS 


■  Stondard  Units 

■  Pnsli'Piill  or  Singlo 

B  Complololy 

Solf-contalned 

B  As  Easy  to  Install 
as  a  Transfermor 


Other  Standard  or  Specially  Engineered  Units 
SATURABLE  REACTORS,  SATURABLE  TRANSFORMERS, 
PRE  AMPLIFIERS,  PHASE  SENSITIVE  DEMODULATORS, 
HIGH  FREQUENCY  MAGNETIC  AMPLIFIERS 


pUB 

RCA 


world’s  largest  distributor 
ELECTRON  TUBES 


FOR  INDUSTRY 


slock  ^ 


1 


IA\  tYpos  «n 

,  ••nKran* 

,,  fKXal**** 


<• 


FREE 


Qeick,  Eipert  ledetlrMl  Servke 

At.l.iBt)  mAintainn  in  %tni'k  for  t^uick  nhip 
mrnt  the  worUi  ■  largeat  inventory  of  KCA 
n|i«H'uil  purpoor  rlec'tron  tube*  of  a//  typen 
We  in  nupplyiaf  the  tube  neecin 

of  iiviuntruil.  brcNidrAat .  governmental  and 
other  oaem  Shipmrnla  are  made  from  ntock 
t(»  anv  part  of  the  nation  within  hours  after 
we  res'eive  your  order  Save  time,  effort  and 
money  (ill  ait  your  tube  needs  from  a 
ninglr.  firprndaMr  sourrr 


Uterfliaefeablliif 

DIrattarf 


POEalVlNf  BlnrSBA  tNfcUE  WpWo 

to*  r^m  RtH  copy  mi  ICA 
OotasNo  17-04* 


RIFIR  TO  TOUR  ALLIED  CATALOG 

Make  Ati.ilD  your  central  supply  acHine 
for  all  electronic  supplies  (>arta.  tubes,  tivit 
instruments.  (cmUs.  auds>  ampliftem,  acrea 
sttriea  available  laimecfiote/y  from  the 
world's  largest  stocks  Order  from  yotir 
4t  I.IBP  C'atalog  the  leading  Klec'tronM* 
Kuving  (lUide 

ALLIED  RADIO 

•U  W.  IwkMa  •  0«at.  n  MM-O  •  Ck««t«  7.  Ill 


i¥§rytkhg  in  {initrnaUs  from  ONE  Sovrct 


Send  for  FREE 
1951  CATALOG 


Niw  atoDucTS  (c*«iii«i»a) 

St..  Chicago  7,  Ill.,  ha*  rflea*ed  a 
42-paife  1950  pditiun  of  its  data 
book  and  catalojf  contuinini;  up- 
to-date  prices,  application  rec¬ 
ommendations  and' pertinent  in¬ 
formation  concerninK  instrument 
sensintf  unit.*  and  as-sociated  acces¬ 
sories.  The  larjre  standard  line  of 
thermocouples,  protecting  tubes, 
lead  wire  and  insulators  is  pro¬ 
fusely  illustrated  with  complete 
descriptions  and  spei'ifications 
clearly  indicated. 

l*ol>>tyrene  Capacitors.  United 
Condenser  Corp..  H37  K.  139th  St., 
New  York  54,  X.  Y..  has  available 
a  4-paire  folder  coveriiiR  a  line  of 
polystyrene  capacitor*  character¬ 
ized  tiy  extremely  low  losses.  The 
,  power  factor  and  dielectric  ab- 
^  sorption  of  the  units  described  is 
on  the  order  of  0.02  jiercent  from 
d-c  to  the  megacycle  ranjre,  while 
the  insulation  resistance  is  ap¬ 
proximately  20  times  Kreater  than 
that  of  hijrh  trrade  paper  or  mica 
capacitors  at  room  temperature. 
The  elements  discussed  are  ideal 
for  use  in  electronic  analyzers  and 
computers,  in  tuned  circuits  and 
wave  filters,  as  standards  of 
j  capacitance,  and  in  radiation  de- 
)  tection  equipment. 

MicromeroRraph.  The  Sharpies 
Corp.,  342  West  4th  St.,  llridpe- 
port.  Fa.,  has  issued  a  booklet  de- 
scribinK  the  new  Micromerojrraph. 
an  instrument  for  determining'  the 
particle-size  distribution  of  tine- 
sieve  and  suii-sieve  powdered  ma¬ 
terials.  (leiieral  description,  com¬ 
parison  with  other  methods,  and  a 
drawintr  of  the  eijuipment  are  in¬ 
cluded.  .Mso  included  is  a  reprint 
of  a  paper  presented  at  the  Third 
National  Conference  of  the  .■\mer- 
ican  Instrument  Society  by  R.  K. 
Fayne  entitled  “The  Measurement 
of  the  Farficle  Size  of  Suli-Sieve 
Fowders,"  and  a  technical  report 
on  operatinFT  ranjzes  for  the  instru¬ 
ment. 


.New  Kquipment  Catalog.  .Mlied 
Radio  (\»rp..  S33  W  Jackson  Hlvd., 
I'hicay'o  7.  Ill.,  has  announced  pub¬ 
lication  of  its  1951,  212-paKe  cata- 
lojf  covering  radio,  television  and 
industrial  electronic  equipment. 
Special  emphasis  ha*  been  placed 
on  equipment  for  industrial  main- 
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Compare 

for  results! 

Compare 

for  price! 

youMt  cHcoi# 

«K«  GREEN  ENGRAVER 


f-306-CCT  —  PKia« 
CabU  In  cofft. 


S-SOAAft  —  Soclint 
with  AA9ln  trocknhw 


Sariat  300  Small  Plugs  A  Sockats 
for  1001  Usas 

Mad*  in  2  to  33  contocti  for  45  volti, 
5  ompt,  for  cap  or  ponol  mounting. 
HigKor  ratings  whoro  circuitt  pormit.  All 
plugs  ond  socknts  polariznd.  Knifo  swHcti 
socknf  contacts  phosphor  bronzo,  cadmium 
platod*  Cngago  both  sidos  of  flat  plug~ 
doublo  contoct  or«a.  ftar  typo  plug  con¬ 
tacts  hord  brats  cadmium  plotod.  body 
moldod  bokolito. 

Cot  full  dotails  in  Catalog  17.  Comploto 
ionos  lino  of  Boctrical  Connocting  Do* 
Vicos,  Plug%  Sockot^  Torminal  Strips, 
Writ,  today.  <S 


Millions  of  Coils 

(MMHctoH  PARAMOUNT 


The  Grcrn  F.nyrivrr  offrrt  great  .peed  and 
ro«Tenienre.  Odirkly  rutt  np  to  (oar  tinea 
of  letteri  from  3  64'  to  1'  on  curved  or  flat 
turfaret  whether  made  of  metal,  plattict  or 
wood  .  . .  operate!  by  merely  tracing  matter 
ropy — anyone  ran  do  an  eipert  job.  Special 
attachment,  and  engineering  terrire  avail¬ 
able  for  produrtion  work.  Just  the  thing 
(or  radio,  electronic  apparalot  and  inttro- 
ment  manufacturer.. 

tar  ooafHy  antrovlnt  a« 

•  ranah  •  Nama  Plata.  •  Scala. 

•  Dtah  •  Lama.  •  Maid.  •  Irntromaal. 

.  .  .  al.o  doe.  routing,  profiling  and  three 
dimentional  modeling. 

INSTRUMENT  CO 

1*1  Patnom  Aao. 

Cooibridaa,  Mon. 


JONES 
PLUGS  c  SOCKETS 


$t*dt  ArWn  gr  SpMiol  TuStt  t*  Meat  Every  N*«rf 
SQUARE,  ROUND.  RECTANGULAR 
.450'  t«  2$'  I.P.  Vi*  t«  30'  Imi,.  TeleraiKM  ±  .002' 


You  find  P.\R.4M()I  NT 
Spiral  Vl'ound  I’apcr 
Tubes  al  the  core  ol  coil 
dependability  in  nation¬ 
ally  know  n  pniducic  and 
equipment.  That'.  prtHif 
they're  maJt  right Ut  u  mJ 
right  and  Uuy  right  on 
the  job.  Ili-I)iclcciric. 
Ili-Sirengih.  Kraft,  Fi.h 
Paper,  Ked  Hope,  or  any 
combination,  wound  on 
automatic  machine.. 


NIWI  SAe//uc-/fo«»</Krafi 
paper  tubing.  Heated 
.hrilac  form,  an  adhe.ivc 
bond  between  ihe  lami¬ 
nation..  AbMilutely  moi.- 
lure  rc.i.lanl. 

SIND  POR  ARtOI  LIST 
OP  OVIR  1000  SIZIS 

Writ,  an  campony  latlarKaod 
fac  .lack  arbor  li.t.  Includa. 
many  add  (iiaa. 


Paramount 

PAPER  TUBE  CORP. 

616  LAFAYETTE  ST.,  FORT  WATNE,  INO. 

.M/n.  oj  Paper  Tubing  Jor  the  TJectricat  InJuttry 


CABINETV^  GtlASSIS  •  PANELS  •  RACKS 
Planning'ELECTRONIC,  EQUIPMENT? 

Investigate  the  ECONOMIES 
of  PAR-METAL  HOUSINGS  ! 


W*  manufoctur#  Motal  Hou.ingt  (or  avary  pur- 
poM  —  from  a  small  rocaiaar  to  a  dalua*  broad- 
cast  tronimitfnr.  And  th«  cost  is  low! 


Bocousa  wa  spociolir*  in  tha  Elae- 
Ironies  Md,  Por-AAatol  Products 
•xcal  in  functional  ttrnamlinad 
dasipn,  ruggnd  construction, 
booutiful  finish,  and  oconomy. 

Ramambar,  Por  -  AAolol 
aquipmant  is  moda  by 
afacironic  spaoatuti, 
not  jg»t  o  d<aat  matol  ■  .  ( 

.hop  I 


I  How»id  B.  JoRts  Dirisioii 

WRITE  POR  CATALOG! 


PRODUCTS  CORPORATION 

32-62  -  49th  ST..  LONG  ISLAND  CITY  3.  N  V. 

Eiport  Dapt.:  Rack.  Intarnatioaal  Carp. 
13  Ead  40  Straat,  Naw  York  I*.  N.  Y. 
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NfW  ftOOUCTS 


Solilt'rint:  (iun  CataloK-  Weller 
Kleitric  C’orp.,  Kaston,  I’a.  New 
sokierinjr  information,  helpful  to  tv 
and  radio  technicians,  electricians 
and  industrial  laboratory  workers. 
IS  contained  in  the  .soldering  gun 
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ROM  ERPICIINT  MA^NTtNANCI 

SPECIFY  KEMLER  TILT-UP 

■  QUIRMINT  SLIOIS 

Hemler  rail*  for  rai  k  or  <  itl>in»-t 

niounling  la-rnol  <-om|ilft«-  wiilidr.iwal 
or  mji|>e<  non  of  top  and  iMillotn  of  ap- 
prirntii*  « ijasM*  l’o*inve  ,  wlf  lot  k- 
itiK  f  ull  rojli  r  IV|>e  .  .  liamIUsi  isjuip 
nianl  up  to,  III*,  .s taiiil«->a  hl.-ol  for 

Remler  Cemponir  Lte.  2101  try 


Try  Rmmler  for 
Service -Tosfod 
••Hard-to-Ger 
Components 

»•  .rter, 


militarv  iip|ili<!ilions,  cadmium  platrsf 
cold  rollisf  sl»i«d  or  tHindcn/.r-d  cold  rolled 
Ht»s-1  Nickel  plaits!  lirasH  rtillers.  roller 
stud.*  in  stainlfivi  or  «iip|M'r  flashed  cold 
rrillisi  rtis'l 

•  nt  Sr.  San  FranclM#  10,  Calif. 


S^Kce  /9/i^  p 


VIBRRTION 

T  E  S  T  I  N  G 


•  Fatigue  testing 
e  Location  of  noise 
e  Shake  testing 

e  Identification  of  resonant  frequencies 
e  Environmental  tests  for  Armed 
Services  specifications 


UNITED  STATES  TESTING  COMPANY,  Inc. 

Ittrblithri  1890  ^ 

HOBOKEN.  NtVi' JERSEY  1 
PHllADUPHIA  •  BOSTON  •  WOONSOCKET  •  ME.MPHIS 
CHICACrO  •  NEW  YORK  •  lOS  ANGELES  •  DINVER 


tenance,  re.*earch  and  production 
requirements.  There  are  detailed 
li.sting.s  of  .stahdard  and  special- 
application  electronic  tubes,  test 
instruments,  \oltage  stabilizers, 
transformers,  resistors,  capaci- 
ttirs,  rheostats,  relays,  switches, 
rectifiers,  tools,  wire  and  cable, 
batteries,  sockets,  generators, 
power  supplies  and  other  types  of 
eipiipment  in  the  industrial  field. 

Thermal  Time  I)  e  I  a  >  T  u  b  e . 
Kclipse-rioneer  Hivisioii  of  Hen- 
di.\  Aviation  Corp.,  Teterboro,  .N.  .1. 
liulletin  7:5-3.^  gives  a  full  treat¬ 
ment  of  the  f'hronotron  tube,  a 
temperature-resistance  d  e  vice 
mounted  in  a  miniaturi'-size  vac- 
uum-tiilie  envelop**.  The  tube  de- 
scrilied,  developed  primarily  for 
use  in  electronic-control  circuits, 
proviiies  a  time  delay  and  also 
functions  in  a  manner  similar  to 
an  integrating  device.  Circuits, 
illustration  and  a  technical  data 
table  are  included. 

Iter>  Ilium  Copp«*r.  The  Beryllium 
Corp.,  Reading.  I’a.  Technical 
hulletin  No.  2,  the  second  in  a  new 
series  of  data  sheets,  provides 
engineers  with  factual  informa¬ 
tion  on  beryllium  copper.  The 
publication  makes  available  case 
history  and  technical  information 
on  Berylco  2.'i.  Berylco  20C  and  in¬ 
vestment  castings.  Future  issues 
will  cover  other  products  in 
wrought  and  cast  forms. 

Hermetic  Terminals.  T.  C. 
Wheaton  Co.,  Millville,  N.  .1.,  has 
published  a  12-page  catalog  filled 
with  engineering  data  to  assist 
those  confronted  with  the  design 
and  specification  of  hermetic  ter¬ 
minals  for  electrical  and  electronic 
products.  It  contains  complete  de¬ 
tails  of  the  many  terminals  avail¬ 
able.  In  addition,  there  is  a 
special  section  devoted  to  metal¬ 
lized  glass  seals  and  electronic  in¬ 
sulators  and  another  to  engineer¬ 
ing  information  relating  to  termi¬ 
nal  selection  and  use. 
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A  Convenient.  Low  Cost,  Portable 

aECTRIC  W  OVEN 

Just  Whot  You 
Need  for  Touch-Up,  | 
Complete  Refinish-  : 
ing,  De- Hydrating,  j 
Baking  Industrial 
Finishes  .  I 

Here  Are  a  Few  of  Its  Features 

•  Plugs  into  any*t)0'V  AC  convcnicnr  ouHct; 
no  special  wiring  required. 

•  Fan  driven  farced  circulation  moves  large 
quantities  of  air  througK  oven,  assuring  uniform 
temperature  and  taking  off  moisture. 

•  Costs  less  than  S  cents  per  hour  to  operote; 
uses  approsimotely  I  KW  of  electricity. 

•  Sensitive  thermometer — which  con  be  read 
from  outside — is  availoble  for  accurate  tem¬ 
perature  control,  heats  up  quickly. 

•  Strang,  sturdy  construction. 

•  Two  models,  with  moiimum  temperotures  of 
225  and  325°  —  higher 

temperatures  special  order.  SliQ.SO 

•  Proved  on  thousands  w/w 

lobs  Aiie  u*.  roB  Ckicne* 

Write  tor  full  Oeteili 

GRIEVE  HENDRY  COMPANY 

1101  N,  Paulina  Street  Chicago  22,  III. 


AA/ 

Wayne  ^ 


Kerr 


range  of 


-  V.  II.  F.  IIIIIINiiKS  - 

Irniioi'iirnirr  Hutin-Ariii  |iriiiri|ile  rrisern  l.>  kr  In  250  me 

Vfeync-Kcrr  I jNiratiinei  have  recently  developeJ  a  range 
of  H.F.  and  V.H.F.  Transformer  RatiivArm  Bridges  which  are 
as  stable  in  operation  as  the  normal  type  of  low  Ircquency 
bridge.  This  has  been  achics'cd  with  a  design  which  gives  an 
extremely  low  impedance  across  the  bridge  terminals  and 
between  terminals  and  ground.  CAiiiseifuently,  ireedem  from 
errors  due  to  parasitic  reactances  permits  a  much  greater 
accuracy  of  measurement.  , 

I'p  to  too  .Me  s  balanced  or  unbalanced  measurements 
can  be  made  with  equal  tacility, 

/i(m,»ioiriili«iri.  Iff  N»-lr  3  As  the  I  .S  I h^ributor%  > 

Marconi  InsIninicnlN  l  imited,  2.V25.  Bcascr  Sircet,  Nest  Yosk  4. 

Ir!r|.h..nr  M.Wvrl  C’-Ulv: 

W  AYM  -KhllK  1  AHOKAIOKIl  S  1.10.,  M.»  .MAl.UtN  8LKKI  V  KSl.LAND 


All  you  need .  • 


Working  with! 
Inert  Gates? 

HELIUM  •  NEON 
ARGON  •  KRYMON  •  XENON 

Now  ovoilobie  in  comm.rciol'SiM  eyki 
indws  in  addition  to  gloss  bulba.  WrHa] 
for  Information  on  siz«,  pricM,  rigidj 
purity  toleroncas,  spaclol  tare  gas 


THf  Linoc  Air  Products  Company 

Umt  mt  iMm  Cfhidf  Cuyffc— 

30'leid  S*r*«*  fflTi  H^m  y«iA  \7,  K  Y 
kt  CoM«4a  DamMoi*  Oapf«n  C^ipeN|.  ImhIM, 


for  complete  oscillographic  recording 


*mpf'f4  ••  HhMt  Mb*  m^«pfi  PGMorcN  TK« 

Nin  1-0  mil  •• 

p*<*ve  tmp*4\if  elf  phmnmmmnm  iikIi  •«  «ibr«ti«A  onO  ^ynomic 

A  low  of  th«  iMwoil  f«atwr«a  orox 

QUICK  CHANGE  TftANSMiSSlON  ~  t6 /Acord  »p««dt  ovGr  rang*  ot  120:1 
PULL  RESIUENT  MOUNTING  mokti  pouibi*  ui«  of  iup«r-Mn»itiv*  golvo- 
nom*t*r» 

CHART  TRAVEL  INDICATOR  provtd*t  continwowi  indkotion  of  choH  motion 
NEW  galvanometer  STAGE  tokos  oil  Hathowoy  golvonomoton  for 
PO<ording  mi!l*omporos,  microomporos,  ond  wotts. 

NEW  record-length  CONTROL  ond  NUMBERING  SYSTEM  for  tong, 
trowblo-froo  ftorvko 


yjiM 
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NfW  raooucT) 


■  surif's 


Ixillctiii 


TEFLON 

hat  outstanding 

insulating  properties 


r 


Pnssff  fsitot.  Ic%s  ifun  o(nx>^.  diriciffK 
c<»astsnf.  2  O  4ivcf  cntirr  tfr‘)ucrn.tr 

nvrisurr<l  to  'liTr  1  Virllrnt  •lirlrttric  sn^l 
n>rtliii)Kst  stfcnyth.  /rtu  skitrf  ihsofption 
Scfvurshlr  in  the  irn»|‘rf4tiirr  tjn^t*  P 
to  I  IoukIi.  rrsilirtit.  ufuttritr  l  by 

nut'ioof  virAthcriiiK  ^4»fn|*lc(riy 

ihetnK4l  (  tiMil, 

Irritin  i\  I'lcil  tot 
biKb  v<>.lf4»;r.  hi^h- 
trn)(>rtitiifr  bi>(li 
or  ultra  biKb  ttc- 
(|uriK  V  >cf\KCin  IV 
tr  ansmiftcTH.  ra«li«». 
ri«lar  in>l  other  rlrv 
tru  ai  ei)uipriirtit  c 
supi’lv  lrtlon%pii.rr% 
tot  ioaxul  iabics 
Icrinii  inserts  lot  toasiil  tonnevtots,  u-. 

^MtJ  unJ  ur  J 

Teflon  Stock  and  Fabricoted  Parts 


Sheets 

Cylinders 

Rods 

Tubing 

Bars 


Imntr'liatf  ■Irlisctv  cx|‘eritncntal  t  t  pro* 

•  luition  <}uiniMirs  tfoin  the  countrs  s  most 
iomptrtr  srlrition  »tt  IcHon  stink  Also, 
satuiicns  III  Slink  shapes  in»l  si/es  or  sIh-- 
iul  mi>Me>l  of  tiu^hiiieil  pans  exatth  to 
s|>r\  Hu  Atioits 

Teflon  Products  Division 

UNITED 

STATES 

GASKET 

COMPANY 
600  N.  10th  St. 

Camden,  New  Jersey 


<  atJil'-jr  rt'ccntly  is.-tued.  The  puh- 
licatiDii  i-Dvers  the  company’s  com-  . 
plete  line  aiui  feature;!  the  new 
liirht-ilutv  moilel  with  dual  »pot- 
lilfht.H.  It  ifive.M  detalleil  descrip¬ 
tions  and  li-ts  prices. 

Small  I  ornerter.  .Minneap<di.s- 
Honeyweil  Regulator  Co.,  Mrown 
Instruments  Division,  Wayne  and 
Itotierts  Aves.,  Philadelphia  41, 
Pa.  In-trumeiitatiori  ilata  sheet 
No  lojii-l.  deals  with  the  new 

oz.  pKi-»  \c|e  converter  desitrned 
for  hijfh  altitutje  operation  in  vari¬ 
ous  electronic  and  elei-trical  equip¬ 
ment  and  in  servomechanisms  for 
aircraft  and  >;uided  missiles.  Com¬ 
plete  description,  illustration  and 
winnif  iliairram  ar«'  iriven. 

11  i  c  k-Co  11  p  I  i  n  K  Connectors. 
I'hermo  Klectric  Co,.  Inc,,  Fair 
Lawn,  .S'  .1.,  has  just  puhlished  a 
new  section  for  Its  catalog',  section 
2.'L  coveriiiir  i|uick couplinif  l.vpe 
thermocouple  connectors  atnl  pan¬ 
els.  The  t-paize  section  is  well 
illustrated  and  contains  complete 
descriptive  details. 

Itimetal  Thermostats.  Stevens 
.\lfjr  Co..  Inc.,  .Maii.stield,  Ohio.  A 
new  liiilletin  describes  the  type 
S  luiuetal  strip  thermostats  for 
use  in  appliances  and  industrial 
aitparatus  It  is  illustrated  with 
photo>fra|ihs  of  l.'t  standard  mod¬ 
els.  schematic  diagrams  showiiiK 
operatinjr  priiicii>les  and  di¬ 
mensions  anil  typical  thermostat 
response  curves. 

T\  Antennas.  .Xniencari  Phenolic 
t'orp..  is;’!!  .South  .'ilth  .\\e..  Clii- 
cairo  ofi.  III.,  has  imhlished  .i  H>- 
pay'e  booklet  comprising  a  discus¬ 
sion  of  tv  antennas  b^ised  on  actual 
tield  tests,  dealini;  with  the  char¬ 
acteristics  of  the  various  types  of 
antennas  and  the  conditions  which 
alTect  their  performance.  The 
booklet  IS  Well  illustrated  and  con¬ 
tains  two  pay'es  dealing  with  tv 


Temps-raliire  Indicators.  .Manning. 
.Maxwell  X  .Moore.  Inc..  Hridtte- 
port  2,  t'onn  Hiilletin  4u4  intro¬ 
duces  a  line  of  thermocouple- 
actuated  Microsen  temperature  in¬ 
dicators  and  recorders.  The  units 


For  AM,  FM, 
VHF,  UHF, 
Microwave, 
Television 
and  Radar 

F'msi  o  Towers 
are  avail.ible 
lor  all  t>  |M'S  III 
bro.idc.ist  and 
loimiinnieatioii 
MTVKX-.  H.ii  keil 
b\  \e.irs 
III  f.ilirKatiim 
exjxTienee, 

Fmsi  II  towers 
•iri"  fui’itu  rn  <1 
for  s.detv, 
IM'rloim.inci' 
and  eciiiiomv . 
Holteil  loiistnif- 
tioii  .mil  lint 
(li|i  ii.ils  .iiu/mit 
insure  liiiiu 
Idc.  low  m.iiii 
teii.iiiif  cost 
.mil  in.ixiniiim 
••let  trical 
(sindiii'tivitN . 
.SeU-siipivirtim: 
triani'iil.ir  and 
sqii.ire  towers 
.mil  mived  tri 
.mi'id.ir  towers 
are  av.iilable  m 
ben^bts  iqi  to 
1 ,000  feet  w  itb 
w'inil  lii.idini!s 
up  to  60  Ills. 
H\l.\  ilesij;n. 


EMsca 


TOWilSOI  SiTliNGTN 

□ 

%l 


EMSCO  DERRICK  &  EQUIPMENT  CO. 

Heuilon,  Imnat  •  Garland,  T«Mat 
lOS  ANGELES,  CALIFORNIA 
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CRYSTAL 

CALIBRATOR 


MEASUREMENTS  CORPORATION 


KjahBji 


engineering  CO, 


CORPORATION 


Boonton 


IIECTRON  TUBE  MACHlNy^;' 

;T  «r^. 


KAHLt  CUSTOM  BUI Lt/j 

to  mol^e  the 

tub*.  TOU 

,ur*-  trom  loboro'oftr  type*  to 
thote  tor  br^b 

Kobl*  putt  *ocb  unit 
tl•rou9b  *ibausl.»«  tnol  ru"t 
,n  our  plont  to  OMure  trouble 
tree  operotion  yourt 


,25Mc.-1000Mc 


FIfOUINCV  ACCURACY: 


Bulb  Tubulotm*  1 

"buio.  R-'b* 

„Mtuf(  tub« 

,  a  IJ  hcoO  mocbiKc 
on*  •"looOt 
and  loodi  b»  b«"d 
toimcd  by  out  ytoodotd  bo, 
and  toilet  •'^1 

Ol  Copocity  OOP  RP®  P* 


(tetf 

I  cato^of 


S#nd  for  our 


North  Ber,.«.  N.w  J.r».y 


Little  thought-of  facts  about  capacitors 


Th«  short  timo  broakdown  voltaqo  of  a  woil  Bad*  D.C. 
capocitor  it  not  lots  than  5  to  f  timot  tho  octual  workinq 
vottaqo  at  JO'  — 


A  Doal'Furpos*  Calibrator 

•  CRYSTAL-CONTROLLED 
OSCILLATOR 


C  Broakdown  voitoqo 

o  Rotod  d.c.  workinq  voltoqo 

INDUSTRIAL  CAPACITORS  ar#  unvaryinql^  hold  to  this 
formula. 

Dotiqnod  for  maaimnm  tafoty  and  tho  tmolloot  pootsblo 
volumo.  INDUSTRIAL  CAPACITORS  aro  tho  most  widoly 
utod  eopacitor  in  industrial  opplications. 

vvRirr  rooAr  ro»  detailed  catalog 


BUILT-IN  DETECTOR 
2  Microwatt  Sensitivity 


c  o  p  •  c  I  tor 
tocts  that 


Designed  for  the  Calibration  and 
Frequency  Checking  of  Signal  Gen¬ 
erators,  Transmitters,  Receivers, 
Grid-Dip  Meters  and  other  equip¬ 
ment  where  a  high  degree  of  fre¬ 
quency  accuracy  is  required. 


Solos  O^#lcof  In 
All  PrliKlMl  CNIot 
1243  N.  CoHtorfisa  Avo. 
Chkofo  It,  llhnots 


FINALITY 


Hormortic  torsqo 
.25  Me.  OfciMatOf 
1  Me.  Oseilloter 
10  Me  Osciilotor 


XCELITE  Has  the  Screwdriver  For  Your  Job! 


— Yes.  and  Each  is  Built  for  a  Lifetime 

Ptiifhss  Of  stsndsrd.  ClHtrh  or  Rood  4  Prineo  Mado«  from  diomotor  on  «o-** 
Oi'd  a  BIG  •srtotir  ot  tonftfis — tharv’i  s  RtGMT  XCELITE  »cr#wd>i«ar  to  %o»t  you! 
Ar«d  that  BIG  comtortoMo  XCELITE  hondl*  fiOM  yoo  a  man  tiaod  tno  that  hoids. 
SAC  SIM  Chroma  Vonadiom  *Lt*H  MaOo«  Sro  ororisioo  troond.  for  totdo  roof*  of 
•t/M  and  too  •orimanshio  ash  for  XCELITE 

PARK  METALWARE  CO.,  INC. 

Oopf  C  Orchord  Pork,  N  Y. 

Car.adian«  Sond  Ordors  Otrort  to;  Chat  w  Polnfoo.  Csnsdiort  War*hou«o  OiRtrikutor, 
i92S  Garrard  ht  E  .  Taronta.  Ont 
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OnElblRUlin  mfs.cd!-^ 


NfW  rROOUCTS 


described  have  a  —  100-F  to 
+3,0<M>-F  rantre  and  can  be  em¬ 
ployed  in  a  wide  variety  of  elec¬ 
trical  measuring  requirements  par¬ 
ticularly  where  low-level  electrical 
sifrnals  necessitate  microammeter 
sensitivity. 


COAXIAL  SELECTOR  SWITCH 


50  Ohms- 

Typ«  N  Conii*ctors-Monually  Controlled 
low  VS WR- 4  Models 


KeceivinK  Tubes.  Kadio  Corp.  of 
America,  Harrison,  X.  J.  The  KC- 
16  receiving  tube  manual  is  a  new 
edition  containintf  over  3(MI  pajres 
and  coverintr  more  than  46(1  receiv- 
inK  tubes  and  kinescopes.  The  sec¬ 
tion  on  electron  tube  applications 
has  been  expanded  and  includes 
formulas  and  e.xamples  for  calcula¬ 
tion  of  power  output,  load  resi.st- 
ance,  and  distortion  for  several 
classes  of  amplifier  service,  as 
well  as  cathode-follower  informa 
tion.  The  section  on  installation 
now  includes  hiKh-voltajre  and 
safety  considerations  for  kine¬ 
scopes.  The  section  on  circuits  has 
been  expanded  and  contains  many 
new  audio-amplifier  and  receiver- 
circuit  desijrns.  Price  is  .'’ib  cents. 


•  that  thirU  at  wril  at  <rn«rr 

i»r  It  ••itihrtj  Brrtilium  copprr 
on  thr  Kootrnrc  k  m«(r  dirrttU 
lair  N  (l>pr  I  (•  *MH  I  )  ton 
whtsh  tonnctf  Jirrtil)'  to  hack  plair 
h  kin<«  all  tonnrtturt  lomr  oot  m 
ih  aiit  of  twrifth.  right  angir  c<»n 
arr  utually  unnc-trttarv 


t  apart  uting  H(*  M  I  at  tSr  «(»f> 
>a  link  Ihr  fOAX«fM  II  ittrif 
Iwtrt  no  VSMl  M  (Mhrt  than  that  r>f 
tturt  (  hat  at  tr  t  ittu  unprtlanir  it 
I'ttrtj  thru  all  twttih  clrfailt  f  ut  a 


Fleet  ron  Microscope.  National 
Hureau  of  Standards,  I’.  S.  Dept, 
of  Commerce,  Washington  2.’),  D.C., 
recently  issued  circular  .">02,  a  new 
compilation  of  technical  literature 
on  electron  microscopy.  Titles  of 
the  publications  in  the  biblioy'raphy 
have  been  irrouped  in  the  following 
cateirories:  Books,  survey  articles, 
instrumentation,  electron  optics,  re¬ 
lated  instruments  and  applications. 
The  87-paife  circular  is  available 
from  the  Supt.  of  Documents,  U.  S. 
Government  Printinjr  Office,  Wash- 
inKton  2."),  D.  t'.,  at  25  cents  a  copy. 


Duplicates  Precision  Notches 
WITHOUT  DIES! 


I  tir  pDi  ismn  III  .\t  ko  NoIiIkt 

eliiiiiiiiil<-M  till'  ■ii'<-<l  bir  piiiii  b  prcNM  Hiid 
(Ihw  on  nianv  prodiK  lion  iioti  binK  o|> 
rriit  lofiM  1 1  Is  hli'jil  lor 
work  as  It  tan  Ih'  <|iii<'klv  adiiisliii  lor 
aii>  si/i"  or  Mba|M-  mill  li  Many  straiKlil 
sta*arrii|i  o|s‘ratioiiH  i-aii  also  Is’  |s'r 
foriiasl  Milli  this  til mlih'  iiiiil 


Portable  Sound  Fquipment,  New¬ 
comb  Audio  Products  Co.,  6824 
la'xinitton  Ave.,  Hollywood  38, 
Calif,  A  new  catalog  now  avail¬ 
able  covers  portable  audio  equip¬ 
ment  designed  eypccially  for 
schools,  churches,  clubs  and  recre¬ 
ational  activities.  It  includes  a 
wide  selection  of  combination 
transcription  players  and  p-a 
systems  with  both  2-spced  and  3- 
speed  turntables.  Two  recently 
developed  portable  phonographs 
ilescribed  have  the  exclusive  Float¬ 
ing  Sound  feature  that  eliminates 
needle  skipping.  .■Ml  models  are 
illustrated  and  thoroughly  de- 


CUTS  CLIAN-NO  BURRS  OR 
ROUGH  {DOES 


I'lil*  |MiMiTfili  I  >1  At  Ht»  Noll  IhT  lull!  :«n  PAi  lllMI' 
wIihIi  pri>>i«l*«  H  ln*tti«-ml<>ui»  pr««Mturf  t^ilh  h  • 
prtH  tMH'tt  gritunti  hIihihmI  fitni  nii*l  hlaili'o 

t  (  u(H  aiitl  |w*rniMiM'nl  at  tiirni  \ 
lARGi  CAPACITY  I'Im*  l>i  At  ho  N.>it  In  t  .  iiIh 
in  \*y  gaugi'  in  itiM*  n  Iwirgi-r  ntiti 

iinghw  t mi  In*  l•ltlMln•tt 
SEND  FOR  AOPAOf  CATALOG  i.iw-  ftill  nf.^n 


UimI  I'ArtrrN  I'utMlww  S  *uh«Tt 
tlu|tU'ittr«l  ihtrlA 

OI-ACIO  prowumwg  ‘*Dli-ACK  lO' 


qlAIRiL^ 
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-  -  -  -  -  .. 

i-acro 

NOTCHER 

■i 


COSSOR  1 


rtw  01  s(iE«  Tin  «  no  •■tii 

a  'A'  '•  >%"  >•» 

Hk«  end  M 

'  tp«<i«y  HfXACONi  Tk^r  fl 

»•>*•  f0i0f 

Writ*  for  lt«or«lwr#. 


TWIN  BEAM 
OSCILLOSCOPES 

iit4«|»ciident  am^lifitn  (or  each  beam 
— no  electronic  twitching. 


You  con  ute  COSSOR  TWIN  BEAM 
SCOPES  in  your  work!  Here  are  a 
tew  reports  ot  the  innumeroble  oppli- 
cotions  now  possible  .  .  . 

4  Kr^iinli  I  mI*  ii>«.iaiir«  «  nounti 

Vflufily  In  »«‘n‘ •••*•■  «.tK  Mi»f1t-l  10^5  I'V 
ntfAHtir.ntc  lie-iw-t-rn  irioti'tmiilt-tl  ortsl 

tf.l  wi.t,  iiulH*'- 

TrHn»f<»pni**r  iMrrr  -  10J5  to 

iii^ics'jit*  w  n«ltnir  'inli.ilmo  t»y  »imijlt*  n**- 
ou»  cufiit  .if  «•  >ri  of  on  iv»o  i  ha«t  » 


ELECTRIC  INDICATOR  CO 


INSULATING  VARNISMIS  MA6NIT  WIRt 

acmi  mold  coils  varnishid  insulations 


.•fllfl-lN  Iti  Nl-  lAiOl  J04'^ 

tiirrr  104'* 

Til  lialiini  f  |>Mf>ti  •  If'  tilta 


Um  MoBoI  ItiS  tpr  taot  »••••».  Hf  a«»liA«r  apBlKatlan* 
Ub«  M«d*l  KMk  t»r  slow  %wopb«.  twin  DC  aMBliftOf  work. 
UbO  ModPl  1428  Caaiora  tor  ttill  or  woBinf  •!«  rocorilof. 


Write  today  for  ^etorls 
ood  domoostfotioo.' 


World  wide  roco|iiitioa  for 
this  ootsliodiof  liao  of ' 
cloctric  soldtrioi  irois  - 


•  specifiod  by  tb«  big  nowes 

fortbo  TOUCH  JOBS  I 

WESTERN  ELECTRIC.  RENDU. 
MINNEAPOLIS  NONEVWELL 
RADIO  CORP.  OP  AMERICA. 
STROMRERO  CARLSON.  SPERRY, 
WESTINOHOUSE.  EMERSON. 


Here’s  the  famous  HATCHET 

lh*4=S^B9i  TYPE 


j  inpM*  irons  troturr  brttt-r  haiam  r 
J  for  rodiHt'rl  opi  rator  fatigue  Efft 
■  cipn<  \  IS  strpsM-d  up  and  <|ualtty 
b  of  work  IS  improved  Thp  id«*al 
1/  iron  fL>f  maccosoiblo  and  inlncate 

[I  jobs. 


HEXACON  ELECTRIC  CO. 

W.  CLAY  AVI.,  ROSILLf  PARK  N  J. 


TIME. TESTED 

DEPENDABLE 

SOURCE 
FOR 


Hal 


Street 


303 


dsoi 


301 


Ne 


Yo 


907 


ith 


Room 


venue 


Versatile,  High  Quality,  Insulating  Compound 
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Impregnating,  Molding 
Potting  and  Sealing 


•  Added  toughness  ond  obroston 
resistonce 


•  Greotly  increased  resistance  to 
moisture 


•  Flame  resistonce 


•  Perfect  "moldobility' 


a  Higher  dielectric  strength 


•  Lower  power  losses 


Uaita  irwQtwd  with  Acmw  Slot  Compound  con  bo  oporatod  iaiormtttonily  at 
lomporafuroa  aa  hiqb  aa  300*F.  Al  aub  loro  tomporaturoa  auch  oa 
A7  F..  dua  to  tha  naturol  roaiUancy  of  tha  compound,  thara  will  bo  no 
•vidanca  ot  crachmg  or  briltlanoaa. 


“We  have  found 
Metex  Electronic  Gaskets, 
excellent  for  HF  currents 
inexpensive  to  assemble. 

Syl»ania  |l•<lrl<  PradwcO  lf« 


METAL  TEXTILE  CORPORATION 

64  1  lAST  FUST  AVI.,  ROSIllI,  N.  J 


Him  MOOUCn 


COAtl 


Diversity  Receivers 


•xtiIm-iI  with  iletailfil  ^pfiitica- 
ilOflH 


PholiM-lM’trif  .\inphlier>,  l)e-Tec- 
Troim  lailMiratori*'!*,  Inc.,  1227 
.N'.  (’lark  .St.,  Chicasro  Id,  111.  Cata- 
li>if  i.^  an  rt-pajr**  folilcr  trcatint; 
of  a  line  of  «|i»H  iall.v  ilf.Hjjrncd  pho- 
tiH'lei  trit  amplifier.’*  for  con¬ 

trol,  fire  detection,  counting',  pro¬ 
duction-line  control,  ins|>**ction, 
iMirsrlar  alarms,  vs.irnintK'  devices 
and  many  other  industrial  applica¬ 
tions.  S|M‘cifications  are  included. 


Sylvania  has  be«n  using  Metex  gas¬ 
kets  for  over  a  year  as  conductive 
shields  for  their  TR  tubes  used  in 
radar  and  micro-wave  ranging 
equipment. 

To  quote  their  experience;  “We 
have  found  Metal  Textile  knitted 
wire  gaskets  excellent  for  conduct¬ 
ing  high  frequency  currents  with¬ 
out  boundary  arcing.  The  gaskets 
are  resilient,  and  yet  do  not  deform 
too  readily.  Best  of  all.  the  ma¬ 
terial  1$  inexpensive  to  assemble 
through  soft  soldering  techniques.” 


(  -If  Kguipment.  .Mien  IV  Du  .Mont 
l-almratories,  Inc.,  l.iMMt  .Main 
Ave.,  Clifton,  -N.-.I.  .\  Di-paifc 

folder  describe-  and  illustrates  a 
line  of  lathode-rav  oscillographs, 
complete  with  specifications  for 
each,  for  general  laliorator.v  and 
ser\uinp  apidications,  for  (ire- 
cision  measurement  useful  down 
to  d-c  and  for  specialized  a|>plica- 
tions  in  h-\  oscilloifraphy.  .Also 
included  are  auxiliars  instru¬ 
ments.  act  i-ssories  and  c-r  tubes. 


T\'  Components.  The  1‘lessey  Co. 
I.td.,  Ilford,  Kssex.  Kn/laiid.  .-L 
21  |>aize  booklet  de-crilies  and 
illusin.tes  a  raiiize  of  t\  compo¬ 
nents  available  to  manufacturers. 
It  (oiitains  much  information  of 
particular  interest  to  de.-i>rner.-. 
Several  of  the  -caiHiini;  and  oiitinit 
tiansformers  are  based  on  the 
<  ompanv'.s  -pei'ial  tv  ifraiie  of  Cas- 
lam  mobled  core  material  which  is 
claimed  to  be  suitable  for  tv  appli¬ 
cations  bv  virtue  of  Its  low  losses 
at  higher  audio  and  ultrasonic  fre¬ 
quencies  and  freedom  from  idijec- 
tionable  noise  producing'  iiiaK’iieto- 
strict  ion  etfects. 


A  Syrlvonio  Iltctric  Tt  tub* 

90fth*t  loei«  ontf  in  potiti«fV 


The  properties  —  electrical  and 
physical — which  make  Metex  Elec¬ 
tronic  Gaskets  effective  in  this,  and 
other  demanding  HF  and  UHF  ap¬ 
plications  are  due  to  their  being 
made  from  knitted  (not  woven) 
wire  mesh.  The  hinge-like  action 
of  the  knitted  mesh  permits  con¬ 
trolled  resiliency  of  the  finished 
gaskets.  These  can  be  die-formed 
to  close  dimensional  tolerances, 
when  required.  There  is  practically 
no  limit  to  the  metal  or  alloy  which 
can  be  used. 

If  the  equipment  you  are  manu¬ 
facturing  or  designing  requires  a 
resilient  conductive  or  shielding 
material,  our  engineers  will  wel¬ 
come  the  opportunity  of  working 
vA'ith  you.  A  letter,  addressed  to 
Mr.  R  L.  Hartwell,  Executive  Vice 
President  and  outlining  your  re¬ 
quirements,  will  receive  immediate 
attention. 


Irpt  110 


DIVERSITY  RECEPTION 


Intagral  otiombliat  of  3  or  3  tpociolly 
dotignad  Rareivart  with  talf-conloinad 
powar  tupphat,  Mottar  CHcillotor,  IF 
Monitor,  and  Modulation  Salactor  Ponal. 
Suppliad  with  ony  combination  of  tar- 
minal  aguipmant  for  racaption  of  rad'O 
tala  printar,  undulator  tapa  and  pro¬ 
gram  tarvica,  or  for  ramota  uta  whare 
intalliganca  if  tronimittad  via  landlina 
or  UHF  link. 


Ilt-rnii-liciillv -.'^■alcfl  l{  <■  I  a  >  >  . 
liiiai'iliaii  Kb'ctrii  .Mfy.  Co..  Inc.. 
11121  Walnut  Ct.,  Chicaizu  12, 
III  <  atali'iz  .">11  ciivr’r.i  a  line  uf 
hiTini'Iicallv  -^•al^^l  rtila.vs  avail¬ 
able  III  fniii  -taiiilanl  moiintiii).' 
ai  lanK'iTin-nl-  the  luy'  header 
tvpe.  .Arm* -Navy  ciinneitiir  type, 
iiital  pliiy'  tvpe  .ind  the  screw 
terminal  tvpe  .A  wide  variety  .if 
cnntact  ciiiiibinatinns  and  operat- 
inv:  vidtaize  ran>fes  available  are 
tr»-ated  IncludiMt  in  thr-  current 
lataloF.'  Is  technical  informatiiiii 
ciincerninvr  the  perfurmance  of 


bwth  Nof*b«iA  iod'CS  writ* 

foe  fro*  kx*o«}  C«*0*0f  I  4 


‘  143  Watt  33«d  Sfraat,  Naw  York  1 1.  N  Y 
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so  HA(KfNSA(>  fjfw  jMSf 


STAVIR 


volt^'e  power  Supplies 

Up  to  250,000  volts 

A  C.  or  RECTIFIED  and  FILTERED 


W»  will  Design,  fngineer  and  Monufa€tur0  to  your  reqwiremanfs. 

BRACKE-SIEB  XRAY  COMPANY .hc 

293  B  THIRD  AVENUE  NEW  YORK  10.  N.  Y. 


Electro  Tec  Miniature  Slip 
Rings  and  Gsmmutators 
are  the  product  of  an  ex¬ 
clusive  manufacturing 
technique  that  results  in 
precision  concentricity, 
higher  dielectric  strength, 
longer  life. 
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If  You  Are  Having  Diffkuity 
Maintaining  Your  Mailing  lists... 

fro^«Mv  orgBAlutloe  It  m  well  m 

Mc^tw^HIN  H  Mlvt  Hit  tomplittftd  pf Ulni  mt  Htt 
■ipInttAtficP  diirliif  tMi  ptripd  •!  tApprtIMtd 
In  Ifiduttripl  ptrf 

M<6ftw*Hlil  Mtiline  Litft  fvf  mmtt  vitltr 
frltt,  Thty  trt  ctmplltd  from  tic1ii*lvt  md 

•ft  b«Md  ••  bwtdfMlt  •!  tbtvMRdf  •!  titl 

RAirM  AAd  tli«  r«port«  tf  •  tttion-widA  fMd  Afl 

R«m«t  •r«  gwtrtfifAAd  teturAt*  wltliit  2V 
WK«r  pltRfiiRt  yowf  direct  m«tl  AdvAftltUig  9md  tatat 
•rom^oA,  fttldtr  Hiit  imlptA  tad  •fwifJtl  tartlpa 
la  H  TP«r  product.  D«t«iU  ••  rtqittt. 

McGraw-Hill  Publishing  Co.,  Inc. 

DIRECT  MAIL  DIVISION 

IM  Watt  42nd  Street  Nee  Yark.  IS.  Near  TaA 


UnHormly  High  ferformama  in 
thousands  of  applications  has  resulted 
in  wide  adoption  by  moat  leading 
manufacturers  of  precision  equipment. 
For  complete  details  or  engineering 
collatioration,  call  or  write  today. 


.  .  rtfCItlON  CtAFTSMANSHIP 


ELECTRO  TEC 
CORPORATION 


for  GYROS  COMPUTERS 
RESOLVERS.  MOTORS 
SELSYNS,  INSTRUMENTS 


MINIATURE  WIRE 

Plastic  Insulated 
Wire  and  Cable 

Insulators  of  miniature 
flexible  conductors  from 
=r20  to  3r40  AWG 

Shielded  wires — multi ■<on4u<tot 
cablet — tinsel  cordesic — teitifc 
and  plattK  bratdt. 


Tcnsolitr  is  dcrotrd  rsclusoelr  to 
tiiqh  grade  precision  insulation  of 
small  diameter  ficiible  moteriots  to 
which  Its  potented  process  is  uniguely 
suited 


Special  constructions  mode  to 
monutoctureri  specifications 

Free  wire  samples  and  descnpti.e  litero 
ture  sent  to  monufocturers  engineers,  and 
purchosing  esecutires  —  requesting  some 
on  company  letterheod 

TENSOLITE 

INSULATED  WIRE  CO..  INC. 

196  Mom  Sf.  Toffirtowfi,  N.  Y. 
Talapbon*  TArfftown  4-2414 


SPECIAL  INDUSTRIAL  X  RAY  EQUIPMENT 

FOR  INSPECTION  •  GAGING  •  ANALYSIS... 


G*va»  Evpport  two  woy»^>KAApt  prAilurA 
dowAword  ond  givti  tidAway  support. 
THa  spring  octien  is  constont  and  rAsiU 
lAAt  pArmonAntly  Stnd  for  cotolog 


COMPANY 


Manufacturer!  of  a  Complelo  Line  of  TV  Tost  Equipment 

Ttt-fnsTrumQrit  Cotne. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N^,  J. 


continued) 


NIW  MOOUCTS 


units  conforming’  to  requirements 
of  the  ANK-20h  and  the  Ift-G  vibra¬ 
tion  tests. 


•  SWliFS  .01  ttc  tm  t0  .1  jisM  cm 
4cfvr«<|r  5%  f  grtatff. 


(ieiger  Counters.  New  York  Uni- 
ver.sity  College  of  Engineering, 
•New  York  N.  Y.  A  recent  four- 
page  folder  illustrateil  with  a 
dozen  drawing.s  explains  the  ele¬ 
ments  of  a  (leiger  counter  as  well 
as  the  behavior  of  electrons,  posi¬ 
tive  ions,  ion  clouds  and  impulses. 
A  .section  of  the  folder  deals  with 
penetrating,  nonpenetrating  and 
decaying  cosmic  -  .  .ay  particles. 
Data  is  also  given  on  special 
counting  circuit  arrangements. 
The  publication  is  available  at  10 
cents  per  copy. 


O4j,t0€  KISl  Tim 


mir  RIGUIATID  fOWfk 
SUFFIY. 


•  VOITAGI  CALIBRATOR 
5%  F»ll  Sco/t  Attwaty. 


TimtoNix  rrn  sn  ad  osciuoscoer 
ArH»  i$4$.00  f  •.  k  fmtitr 

inertattd  otcuraty  in  (w««p  time  calibration  it  made  potiib/e  by  the  use  of 
dual  Sweep  Multiplier  dials  The  2  megohm  variable  carbon  resistor  formerly 
used  hat  been  replaced  by  a  combination  of  1%  fixed  resistors  and  a 
variable  element  which  compriiet  only  10%  of  the  total 

llectroruc  regulation  of  all  DC  voltages  preserves  the  inherent  accuracy 
regardleu  of  severe  line  voltage  variations 

fwrNkur  iM#*rmafNNi  a*  7yp«  SM  AO 


Ti'st  Equipment  Catalog.  Elec¬ 
tronic  Instrument  Co.,  Inc.,  276 
Newport  St.,  llrooklyn  12,  N.  Y„ 
recently  released  the  19.">0-.j1  edi¬ 
tion  of  their  catalog  for  radio-tele¬ 
vision  technicians,  engineers  and 
students.  It  describes  a  complete 
line  of  vacuum-tube  voltmeters, 
oscilloscopes,  sweep  generators, 
signal  generators,  tube  testers, 
signal  tracers,  volt-ohm-milliam- 
meters,  battery  eliminators,  high- 
voltage  probes,  r-f  jirobes  and 
crystals. 


WaterpriMif  Outlet  lb»\.  Equii>- 
ment  and  Service  Co.,  tlHl.'i  Oriole 
Drive.  Dallas  ft,  Texas.  Type  6ft0,") 
(Jrcenliilt  waterproof  outlet  box 
designed  for  a-m,  f-m  and  tv  re¬ 
motes,  is  illustrated  .-md  describeil 
ill  a  recent  bulletin.  The  unit  fea¬ 
tured  has  five  interriiiit ion-proof 
all-VM'ather  outlets  from  one  inlet. 
Each  outlet  of  the  product  de¬ 
scribed  will  conservatively  carry 
I. watts  and  the  inlet  re- 
« eptacle  is  rated  at  6,00(1  watts, 
alt  at  ll.'i  volts.  Ordering  infor¬ 
mation  is  given. 


Monva)  CKonn*!  S«l#ctiOn 
I  S  MC  Bandwidth  on  oil  rhann#lt. 

•  o<h  iHonn«t  mdiwiduolty  odiwtlobl* 
%  Covnft  oil  17  t«t«w<iion  chonntli  on 

OifitlotOF  fundofn«ntol  frequency 
V  ^wti#  type  morkeri  eitendmq  to  lero 
bokeiine  o*  lound  and  video  corrier 

♦  'equ#rtt-e«  •  fh»f  or  both  morkert 
mov  be  turned  ON  or  OM  No  %pwri* 
Out  morkert  produced  Accuracy 
0  07**  cryttol  (ontfoHed  Add<t<onril 
^■p  type  mofknrt  tor  eafemal  ute 

%  Ou*Ovt  0  5  volt  peok  octokt  ohmt 
on  ai<  bondft 


^  Attenuotot  ronqe  60  Db  by  meoni  of 
3 — 70  Db  and  I-»I0  Do  ktepi  plut 
10  Db  Vocable 

V  tiqnol  output  reference  boceiine 
oiwovE  pretenl. 

%  Provii.oni  mode  for  use  w  th  e  ther  75 
ohm  unbotanced.  or  300  ohm  bol 
onced  input  receiver! 

%'  Trionquior  sweep  properly  photed 
provided  for  icope 

V  $pec>ol  filter!  to  el  minote  leokooe 
%  fower  supply  self  contained  ond 

electronically  requioted 


T\'  Control  X  Uc->i«.tor  Kcplacc- 
mcnl.  Clarostat  Mfg.  Co..  Inc., 
Dover,  N,  11.,  has  released  further 
data  sheets  covering  tv  control 
and  j-esistor  replacements.  The 
sheets  Si  11  with  standard 
binder  punchingsi  constitute 
handy  reference  charts  indicating 
model  and  chassis,  stock  and  part 
numbers,  the  company’s  catalog 
number,  list  price,  function  and 
description. 


•  Writ*  lor  Typo  1J10  Dofo  Vhoot  lor  Ivll  doleilt  •  Wrile  tor  Canadian  offito  addrnti 


272 


December.  1950  —  ELECTRONICS 


btiaiit*  H'l  n*w,  dittartnl,  b«n*r,  and  bi  dtmond— 

RADIO  SHACK  carries  the  Vector  line  ^ 

IN  STOCK  FOR  IMMEDIATE  DELIVERY 


T^RnDIO 

SHHCK^. 


D  M.  STEWARD  MFG.  COMPANY 


/Bul^X^Iuid 


n  i  WorAt;  CFicifro/ioii')  >  T« 

dhottt  Muib  •  CNicoqo  • 

Nr  ^  York  •  PhilodelpH.a 


S7AY(Wme4/R 

WHEN  POWER  FAILS...with 

an  OMAN  Electric  Plont 


jjpp^  Mo4«(  lOfl,  tOKW  A.e. 

w  hen  storms.  Hoods,  or  tires  incerrupc 
electricity  and  force  )ou  oft  the  atr,  >ou 
lose  listeners  and  income.  C»uard  against 
loss,  assure  sital  public  sersice  during 
emergencies  by  installing  an  Onan  l  lectric 
IMani.  Onan  Standby  Mectric  plants  serse 
many  netsbork  and  prisate  stations.  Auto¬ 
matic  models  to  35,000  scatts. 

PORTAtlE  CliCTtIC  FLANU 
,  '***  MOItlf  (AOIO  USiS 

L  ^  Supply  A.C.  piJbb  er  fur  broad* 

casting  at  scene  of  events. 
flQjpAflBwAft  <. an  be  carried  by  hand  or  in 
HS  trunk  of  car.  VA  eigh  as  little 
as  HU  pounds.  A  models 
3S0  to  35,000  watts. 


joof  cM 


STEATITE 

CERAMIO 


For  Proof  Beyond  Compare 


TRY 

RUBYFLUID 

Soldering  Flux 
Send  for  Ruby's  $1  Offer 


STURDY! 

JOHNSON  BANANA  SPRING 
PLUGS  AND  JACKS 


Studs  extend  full  length  of  springs  for 
odded  support  High  grade  nickel  plated 
brass  screw  rrochme  parts  with  accurate 
threads  and  n'llled  nuts 

All  plugs  con  be  furnished  with  nickel, 
cadmium  or  silver  plating  if  required 
JOHNSON  also  manufocttf.vs  spiing 
sleeve  types,  removable  round  head  tip 
locks,  molded  round  head  tip  locks,  in 
suloted  combinotion  jacks,  metol  head  tip 
locks,  twin  tip  jocks  ond'  shorting  type 
twin  tip  jocks 

See  them  ct  your  JOHNSON  Dealer 
notice  their  high  guolity  . 
excellent  design' 


For  $1  Ruby  will  annd  you  1  pint 
of  liquid.  on«  boll  pound  of  past* 
soldorinq  flux  and  a  new  booklot  on 
"How  to  Solder/' 


Design  rngineert  and  manufacturer*  in  the 
radio,  electrical  and  electronic  held*  are 
finding  in  I.AVITF  the  precise  qualities 
tailed  for  in  their  specification*  .  .  .  high 
ctHiipressise  and  dielearic  strength,  low 
inoiscure  absorption  and  resistance  to  rcN. 
fumes,  acids,  ^nd  high  heat.  1  he  emceed* 
ingly  low  loss-factor  of  I.AVl  I K  plus  its 
exttlleni  workability  makes  it  ideal  for  all 
high  frequency  applications. 


Take  advontoqe  of  this  oiler  now! 


RUBY  CHEMICAL  CO 


59  McDowell  st. 
COLUMBUS,  OHIO 


CompUtt  ddtMtlt  om  rttfutii 
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SCREEN  ROOMS 
for  ACCURATE 
RADIO-FREQUENCY 
MEASUREMENTS 


NEWS  OF  THE  INDUSTRY 


frum  tht-  (li.-tiK-nrij-r  by 
[lai'ktMiaril  from  a  back 

without  of  hands,  frum  any  land 
or  um|ihibioii>  vehicle,  or  any  plane. 
A  'ohlier  who  has  a  ritle,  jrrenade, 

•  ii  baziMika  can  lay  the  wire  by 
sh>M>tin»r  it  over  rivers  or  clitfs.  Two 
111  more  disiietiser-  may  be  con- 
iieited  in  tandem  and  the  wire 

•  tr  ..  If  without  split  inif. 


Work! 


THK  J^KiSAI,  < 'OKI'S  has  developed  a 
7-fontart  miniature  connector  which 
is  watertiv'ht  in  cou|>led  and  un¬ 
coupled  positions.  It  uses  butt  con- 
tai  ts  which  can  be  easily  cleaned 
III  the  field.  The  couplinif  and  un- 
couplinif  action  is  obtained  by  a  ro¬ 
tation  of  do  dei.i’rees.  The  contacts 
are  rated  at  a  mininitiin  of  2  amp  at 
12d  \  a-c  The  iiluv:  is  II  lb  in  in 
di.imeter  and  1  in.  lony. 


SHilrli  intliinlly  from  IihIiI  to  liraty 
<»orlt — tir  *ier  >rr«a — «rilh  the  2.'»0- 
wall  tkellrr  'soliirriiifi  f.iiii.  Inn- 
ItnIIrtI  iliial  Ileal  iiiakea  the  tk  eller 
l.uii  the  onl«  •olderiiiK  IimiI  sou 
nerti  for  off  lyfira  of  uork  d-seetinif 
healiiiK  aasea  lime  anil  rurreiil  on 
eserv  pili,  Imi  >  our  tKellrr  f.un 
|iaM  for  ilaelf  in  a  feu  moiilhst 


250-Watt  WELLER 

SOUXRING  GUN 


Civil. IAN  elei  trollies  and  communi¬ 
cations  eiiifineers  interested  in  as- 
siifiinieiits  III  the  I’acitic  area  with 
Airways  and  Air  Communications 
Servile  i.\.\C.'sl  are  reipiested  to 
write  the  Commaiidiny  (leneral, 
Meadi(Uarters  .\.\CS.  Washington 
■Jo.  1>.  C,.  .\ttn;  I'lrector  of  I’er- 
soniiel. 

The  .\.\CS  (part  of  the  .Military 
.\ii  rraiisport  Service!  ur»fently 
needs  the-e  eliy'llieers  to  till  posi¬ 
tions  in  y'lades  7  thru  12.  It  is  the 
inajor  air  communications  system 
of  the  I  S.VF  and  as  such  furnishes 
.iir  communications  and  naviy’a- 
tional  llvinif  aids  to  f.  S.  militai'y 
all!  raft  Ihrounhont  the  world. 


V  Check 
these  exclusive 
features 


(iuc»wnrk  IS  i'liniin«i(e«i  uhen  \iui 
4n  .\i  I  Pre  built  Vrcffi  KiMini.  lire 
4rt*4  b.uktfrtnind  of  init'r* 

Is  supprcsscvl  anJ  the* 
iitH**'  nt»(  inirfuiuii*  jnv  c‘rrur>  in  \tnir 
iiu'<isiiri‘mints  Xttinuaiions  tif  ItNi  db. 
—  .ind  higher  ji  frctjuc'tu  U‘s  as  !«>u  as 
O.  IS  4iid  as  hiub  as  Io.inh)  mi.,  are 
reaiiib  <tbiainable  SpeiiaMv  iiesi^nid 
Si  rei  n  K<M>ms  lan  aitenuati<*ns  as 

In^h  as  1  db 


•  IIIOOli-SWITCH  CONTKOl  g 

K«at  of*d  *av«i  pow^r  b*cov>«  no  to 
^plvg  Qwn  |obt  H»at  goot  wh#n  yoii 

trtgg«« 

•  )-tlCONO  HlATINO— No  waiting,  no  wo«**d 
CVFr»nt  So***  KoiKS  ond  dotlom  aoch  montti 

•  SOtOlillTI  —  Spotlight*  th«  worti  lat*  yow 
whot  yow  dotng  ot  oM  t(m«i  avan  m  dork  corn«r% 

•  lONOf  K  Rf  ACH  lat*  you  g*t  ot  ony  fob  with 

•  ot*  Stid*t  b«tw**n  wtrmg,  into  th«  tight*it  tpott 

•  STRI AMIINIO  - Compoct  ond  co<ntortabi«  to 
ho^d  ^*itol  ba!on<*d  tor  totf  procitton  toldonng 

•  WlllIRTiP  Rigid  ond  chit«l  thopod  with  mor« 

or««j  to*  tott«r  h*ut  trontt«r  wnd«r  tormi 

noU  broc*  tip  gtv*  g**ot«r  vivbility 

•  DUAL  HiAT  S*ngl*  h«al  700  wottt^  dwol 
h*ot  700  7 SO  wottf,  170  »ot**,  60  <ycl»t 

Sm  tbe  •»  pRftse  Itlef  Menn  ten  teUf 
•I  fm  tatnbelM-  if  viRc  tn  iiRfta  Ikect 

SOIDIRINO  OUIDI  -  C*tyOi*f  n«w  .opy 
ot  SOlOfRlNG  T1R5  r«kit«d,  up-tvs  dot» 
ond  Mly  itliMtrotod  70  pog*  book!*!  of 
p*0<tKOl  «old*nng  twggottiont  frit*  1  0l 
ot  yOvt  dittnbvto*.  or  ord«*  d<r*<t 


I  attenuaiion  iharaiierisius  have 
Ken  ileiermined  b\  repurable  elei- 
ifnmi  laKir.iiones  Idrese  Si  reen 
KiMiins  art  used  tur  various  appliia- 
lions  suih  as  evaluation  atu)  suppres* 
■  Sion  ot  radio  inierterenie .  radio  anil 
radar  lalibration,  sensitiviis,  susixpti 
bitiiv.  spurious  res|>onse  ami  railiation, 
measurenuftis  invotv  in^  t  levironii  in- 
siruments  used  :n  meiiiial  laNiraiorics 
and  nunv  others  W  rite  bir  tlescnp 
live  hulleiin 


1»H>H'ATI<)N  viMfnutiuos  by  tho 
Kiuilo  i'hib  of  Anierii  a  a  monu¬ 

ment  i  omnifnuu'utinK'  ifi** 

"hort -w .4\ I*  ratiio  nifssavrt*  aiross 

thi*  Atlantii-  wero  htdii  in  tiroin- 
wudi.  riinn.  a  few  \ards  from  thf 
of  tht»  'thatk  that  hfiusod  tiu* 
oiivrinal  transmittor. 

The  iusloru-  mt”<.Nak'f  was  trans¬ 
mitted  from  amateur  >tation  llU'd 
itu  the  niKht  of  M.  I*d21  usin>r 

power  nf  less  than  a  kilowatt  on  a 
wavi'li'iiKt h  of  apprfiximatoly 
meters.  It  was  received  by  Paul 
F  (oKlley,  who  had  been  sent  to 


lastlf  tnttallcd 


Baiy  to  move  or  to 
enlarge' 


Low  priced 


gjffLLLLR^ 

ELECTRIC  CORP^^^ 


ACE  ENGINEERING  ond 
MACHINE  CO.,  INC. 

3644  N  towrenc*  Street 
Philadelphio  40.  Po  Regent  9-1019 


■06  l*a<k*r  ioifon,  fa. 
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'  T ' 


HCBfKf 


TOROIDAL?  LAMINATED? 

Your  liHor  or  inductor  problom  mniT 
bo  boot  tolood  by  utin^  (orotdo.  Or 
tho  problom  may  roquiro  tho  uoo  ol 
laminationo.  Acmo  it  complotoly 
oquippod  to  dotiqn  and  produco.  to 
your  tpocitications.  uoinq  whicbooor 
construction  mothod  bost  suits  tho  pur 
poso. 


D>«<«ion  ot  Arms  M#tol  0>«  tf»< 

)t7f  17HiS»  lo«Anqsl«t1S  rto«p*<t  74^7 

Win  Fil!sfs»  Otbr  Imti  •  Mrftitoc  Am«Mtcrt  •  Stscui  Tfjst 
Isrsisrt  ft  CNfett  •  Tsrsiftsi  U^'vymf  ft  $sinio*l  Witm#  IsitKtsrt 


$  ANNOUNCES  A  NEW  LINE 

$  •  COLOR  AND  MONOCHROME 

$  PICTURE  GENERATORS 

s* 

$  •  COLOR  SYNC  GENERATORS 

s* 

H  •  COLOR  MONITORS 

f* 

%  •  COMPLETE  STUDIO  TYPE  COLOR 

%  EQUIPMENT  FOR  DOT.  LINE  OR 

$  FIELD  INTERLACE  SYSTEMS 

$  BUILT  TO  YOUR 

5  SPECIFICATIONS 

#• 

?  INCORPORATED 

$  295  W.  SHORE  DR.,  MASSAPEQUA,  N.  Y.  | 

t\,VV\\\A.V\%V\\\\VV\\\\\  \\\\^  WWAA^ 


BE  SAFE  with  HIGH  VOLTAGE! 

Use  INDUCT06RAPH  High  Voltage  RF  DC  Power  Supplies  for 
INSULATION  TESTING  •  PRECIPITATORS  •  PHYSICS  RESEARCH,  etc. 

Model  86—1  to  20  KV  ond  Model  101  —  1  to  50  KV 

’  Comp/efe  Information  Atailcble 

t 

POWiR  SUPPLIES  of  onv  voltoqe  or  current  built  to  $pecifKOtion« 


■Ills  saill 
fri«|  iisitr 


INDUCTOGRAPH  PRODUCTS,  INC. 


Oept.  A  236  Weit  55th  St.  New  Yoeh  19.  N.  Y.  JUdton  6-1549 


For  PxccUtoH  Washers... For  Px€cc4caK  Stampings 


.Modi  I.  2(U  H  met  is  the  int  rt  isinf’ post 
Wit  ileinint)  ttir  sniill  drilling  In  ever 
higher  aiturats  standards  Spindle  turns 
smiMiihly  tin  .''eletied  Ikarings,  run  nut 
less  than  (HiOl',  table  square  to  spindle 
niihin  (KHXi'  at  2'/;’  radius.  Hermaneni 
atiurat>.  castings  annealed  and  ground 
\X'rite  Bullerin  F.-l. 


WHITEHEAD  STAMPING  CO. 


A  |K«l«rro4  ••■rco  •!  procition  wtoNio  WASHitS  •ltd  STAMPINGS.  4^  yoort  •# 
^rioiKo  •fid  ••  t^dio  minofto  ooMfr*  bi^liMt  qvolity  ofid  eorvic#. 


Phillips  &  Hiss  Co.,  Inc. 


1691  W.  Lafayette  Bl«d 


Detroit  16,  Miehioan 


1 
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^  SENIOR  ^ 

ELiaRONIC  SYSTEMS 
^  ENGINEERS  . 


UNIVERSAL 

SCINTILLATION  COUNTER 

for  ALPHA-BETA-GAMMA 

Reliable— Accurate— Portable 


MINIATURE  TYPE 

^  65  to  1 ,000  mo 

To  160  Y  «  M  S 


\  rfjlU  poftjMr  prr<isn*n  ii)- 
%(ruriirnt  AbMrruf  ot  '  /cru  liriti 
r)«iU)fl(*.  «tinipjrril  u> 
u^uaI  iitn  ihjfiilHr  (ypc  inMru 
nirni  iHvrhips  AhMilutr  tiiYtrimi- 
nAtum  A^AiHM  tV-iA  ARii  (fAnimj 
(^lun  fT»i‘A%lJrtn^  AlpliA  rAiliition 
lc\rN)  1»  u>4-  of  A  \er>  ihin  phos¬ 
phor  fiAviny:  .1  loss  iountiriK  cl- 
luicno  for  lUfA  or  ((jmniA  (Ap- 
nroh  )  hui  rxirtmcls  hi^h 

tor  Alpfu  pAriMhs.  Svstuhes  rAv 
<lv  fr«»ni  [>fH»splior  to  irssul  f<»r 
iouniiny:  li<iA  Amt  (lAitiniA  rAtliA- 
tions  r>cr\>^n  Aful  M/r  fAiiliiAte 
lirriif)  ( 4>iitAiiiinAtii»n  surveys. 
lAUirAtorv  instrun>rnts  Ami  tuKl 


FOR  ELECTRONIC 
APPLICATIONS 
Atk  for  Rylktim  IS-1249.  RN  949 

HIGH  VOLTAGE  TYPE 


RATINGS 
TO  too  KV 
1  10  75  mo. 

latly  Staled 


POWER  TYPE 


Model  200A 


RATINGS 
TO  250  KW 


Specifications. 


lOA  Alpfutron  (ici|;i-r  Deteiior 

11  <«i*iy:cr  Meulltr  Detettor 

12  MpfiAtron  <ni>;tr  Meuller  Detettor 

•  tff/tit  ttttf tHufi  uiMtuhU  on 


"  -  ^  EFFICIENCY  TO  V% 

Aik  for  Syltottni  C')49.  C-Sdl 
YOUR  INQUIRY  IS  INVITED 

INTERNATIONAL  RECTIFIER  CORP. 

6809  S.  Victoria  Ave. 

LOS  ANGELES  43,  CALIFORNIA 


ALPHA  NUCLEAR  LABORATORIES 

Box  649  Asbury  Park,  N.  J. 


A  fmw  open  farrifortaf  Iwft  Por  full  portttviart 


Ri.n.TletMCAiJ.v  itE;r.i>i.ATKi> 

|.AB()lLArOI{Y 

POwi-K  SCPPLIES 


SPtCIALISTS  IN 

ELECTRONIC  GEARS 


An  invitotion  from  Lockheed  in  (oiifornm  to 


I.ockherd  invitt  s  you  to  p.irtuipalc  in  its 
Ittny:  ran^!<*  j>r  Ht«it  ti«>c  proyjrnni,  d«  velopin^ 
ihr  airLf.itt  •»!  thi*  future 
lAKkh«*e<|  offer"  an  ^rtractivr  salary  com 
mensuratr*  with  \our  .Glnlitv  at«l  l>iick)fr«»und. 
a  future  m  aenaiaiitutil  Miemt*  In  addition. 
laHktK'ed  prinult*"  yfneruus  travel  alLiw 
ance"  for  th<is**  who<jiialifv 
It  you  have  ' 

I  An  M  S  or  Ph  0  tr  Elactncol  Engmatrin^  or 

Phyitts- 

3  A  mtntmwm  of  tlirae  yeort  aipanence  tn 
odvoncad  alectrontc  lytlemf  davelopmenr, 
inclwdinp  rodor  microwowa  tacKniquat,  Aar* 
vemacheniAmt,  (omputar A  ond  lira  control  — 
3  fomiltority  with  oirboma  alactromct  aqwip- 
mant  raqutramanti  — 

Write  tmiav  tu|t  details  as  to  t‘<liu  ation. 

r\;K‘neme  and  salarv  rt*E|uirement"  .\ddres" 
K  trl  K  K  in.'f,  A  «»>/.. 
lOCKHECO  Aircraft  Corporation 


BENCH 
MODEL  2S 


•  INPUT:  105  to  125  VAC 

50  60  cy 

a  OUTPUT  iri:  200  to  325 
Volt}  DC  at  100  ma 
regulated 

•  OUTPUT  T(7:  6.3  Volt} 

AC  CT  at  3A  unregu¬ 
lated 

•  RIPPLE  OUTPUT:  le}S 

than  10  millivolt}  rm} 


far  Camplata  mtormotian  «rita  far 
•  ylkttn  E 


LANBBA  ILErTIONICBj 

toa»ai*i  ion] 
COIOWA  ,  NIW  YORK  i 


1910  N.  FRONT  ST. 
PHILADELPHIA  22,  PA 


December,  1950  —  ELECTRONICS 


I  "  • 


f 


_ 

NEWJ  OF  THE  INDLSTIT  (centiniicdl 


P  There 
no  such  thing- 
as^  a  SUU^Ori 


Monumant  commamoratinq  lint  shorl- 
waaa  tiansaUanlic  radio  mataaqa  wag 
rocanlly  dadicafad  at  Graanwich.  Conn., 
by  Radio  Oub  oi  Amarica 


Scotlatiii  by  the  American  Raiiio 
Relay  League  for  the  e.\press  pur- 
po.-ie  tif  li.‘<teninir  for  U.  S.  amateur 
sijrnals.  The  succes.'*  of  this  test 
was  al.so  a  tiiminir  point  in  com¬ 
mercial  utilization  of  .short  waves, 
heretofore  neglected. 

Replica.s  of  the  Radio  Club  of 
America  Arm.stront?  Medal.s  were 
pr»‘sented  to  the  oriirinal  partici- 
pant.s  at  the  ceremony.  Present  to 
acce.pt  the  H'.\ard.s  were  E.  H.  Arm¬ 
strong.  K.  \.  Amy,  G.  E.  Burjrhard 
and  P.  F.  Godley.  Receivinff  awards 
in  absentia  were  Minton  Cronkhite, 
J.  F.  Grinan  and  Walker  Inman. 


Control  Motor 


YOU  specify  what  YOU  need.  Transicoil  will  make  it 
for  you.  Forget  confusing  design  troubles  brought 
about  by  trying  to  adapt  standard  units  to  your  ap¬ 
plications.  Eliminate  secondary  operations  often 
necessary  for  installation.  Transicoil  precision  com¬ 
ponents  are  made  the  way  you  want  them  made 
and  shipped  ready  for  immediate  use. 


BUSINESS  NEWS 


FRm  COMPLETE  DATA 
ON  CONTROL  MOTORS 


FKPKKAI,  TKI.KI'HO.SK  .\Mi  Rauio 
CoKP.,  Clifton,  N.  J.,  will  install  a 
I)tm  microwave  communication  sys¬ 
tem  for  the  Trunkline  Gas  Co., 
Houston,  Texas,  to  serve  the  latter’s 
l,:5(»(i-mile  pif-eline  from  natural 
K'as  fields  in  Texas  and  Louisiana  to 
Tuscola.  Ill.,  where  the  mainline 
route  will  tie  in  with  the  Panhandle 
liastern  Pipeline  Co.  It  will  lie  the 
second  lon^'est  microw.ave  system 
used  for  imlustrial  communications. 


This  big  chart,  packed  with  val¬ 
uable  technical  data,  is  ideal 
for  applying  Transicoil  Control 
Motors  to  your  products.  Send 
for  your  copy  today! 


Other  Trantieoil  Products: 


t'.K.NKRAI.  Kr.Ki  TRir  Co.  will  soon  re¬ 
open  its  Clyde,  N.  Y.,  plant  and 
transfer  production  of  permanium 
proilucts  now  made  at  its  Thompson 
Road  plant  in  Syracuse  to  the  newly 
occupied  factory.  Full  production 
of  the.se  items  for  use  in  radio  ^ind 
tv  receivers  and  in  industrial /and 


CORPORATION 


NEW  YORK  13,  N.Y. 


107  GRAND  STREET 
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N(wi  Of  THI  industry  (coDtinwi) 

fiiiliiary  *-lf<  t runic  f<iiiipmcnt  is  cX' 
l>ci  t4-(l  alii'iit  h'fhruary  I 


lUitio  •  OKI'  Of  Amkkk  A  recently 
ilci|uire<i  .1  nevt  plant  \'i1h  iHO.o(it) 
-M  ft  of  Mo<pr  space  in  Cincinnati, 
Otiio,  for  rh«'  nianiifai'tnre  of  mini¬ 
ature  eleitron  recelMnjr  tulies.  The 
plant  is  scheiliileil  to  in  full  pro- 
rtuition  l>>  the  autumn  of 


A  moM  tmr  «m«. 
to SOO  <ycM  AC 
4  ^  M«*H  AN 
„  «!»•  60  cydM 

Ji 

^  lif!ll^«  |mN  and  d*«M«  fiilM*  ^ 
Mafca-lniPo-iwA  conl>t<C>i. 
In  aty 

riri — rf 


program 


Faoimiii  ,am>  Ki.kc  tkoM(  .s  Cork 
is  the  n«'w  name  of  Finch  TeleiMim- 
miinicat ;on.s.  Inc.,  I’a.s.saic,  N.  ,1., 
manufacturer  of  facsimile  eipiip- 
m«'nt  for  communications  aiul  re- 
pr<Hluct loll  purposes 


FOR  ACCURACY 


Prpductt  requiring  precision  time 
performance  need  this  dependable 
lime  control 


I'llf  l,Al’olNTf-IM.\.S4 OMol.l)  CliRI'., 
maiiiifacturr'r  of  \'*'e-|i-.\  t»  levision 
antennas  ami  accessories,  has  pur- 


New  La  Poinie  Plascomold  plant  hat  a 
production  area  ol  IDS  000  tq  It 


th.isetl  an  entire  new  plant  at  \\  iinl- 
sor  l.ock.s.  Conn,  to  more  than 
(louhle  its  presi'iit  proiluclion. 


The  ZENITH  PROGRAM  TIMER 
IS  on  automatic  switch  which  can 
be  set  to  close  an  electricol  circuit 
at  any  desired  5  minute  intervol 
of  the  24  hours.  This  circuit  clos¬ 
ure  can  be  from  5  to  60  seconds  as 
specified  and  occurs  precisely  ot 
the  time  selected  As  many  as  288 
operations  per  day  are  possible. 
There  ore  nine  other  models  to 
meet  all  types  of  operotion 
schedules 


I  llK  .\l  Iilt>-,MA.STKR  Co.,  mailll- 
factiiicis  of  transcription  players, 
have  movcil  to  laririT  ipiartcrs  at 
:'>ll  Mailison  .\vc..  New  York  17, 


Uviiio  CoKf  of  ,\M1-Rli'\  rcciMilly 
rc  cstahlishcii  radio  contact  and 
Icicyraiih  service  Is'tween  the  1'.  S. 
and  Seoul,  capit.il  of  South  Korea. 
Ueopeninir  of  the  circuit  was  made 
possililr-  hy  repairing'  radio  trans- 
mitiiny'  and  receiving  facilities  in 
Seoul  which  had  la-eii  d  .mayed  dur- 
iiii;  the  N  'fth  Korean  isciipation. 


Zenifh  also  mokes  lop  accuracy: 
Transfer  switches  •  Remote  control 
switches  •  Automatic  time  switches 
q  Automatic  reset  switches  •  Mog- 
netic  contactors  •  Interval  timers  * 
Process  timers  *  Reversing  starters 
•  Impulse  timers  *  Magnetic  switches 
Synchronous  motors  •  Work  cycle 
timers 


irVvilt* 


PERSONNEL 


1,\\\  t’  Hot  MK-i;,  av.'oi  iate  director 
ot  Cl  ■■earch  at  Stromhery'-CarNon 
to  >ince  .-Xpril  lit.'itt,  ha-i  heeii 
n. lined  director  of  re'carch  for  the 
company 


IF  YOU  DON'T  HAVE  WHAT 
YOU  NEED  WE  WILL  MAKE  IT 


I.!  IHCOirOftA^fO 


Write  for  catalog  today 


Uwvosii  t'  Mitt.-t,  formerly  with 
IKiller,  Kaymond  &  Hrovsn.  Ine.,  as 


Chicago  10,  III. 


151  W,  Walton  St 
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Hm  ATI01 


U  S 


<  A  fastener  AIN’T,  if — 

f  it  works  loose. 

The  •TLEXLOC”  IS  - 

because  it  won ’t!^ 


ELECTItOI^'IC 


^/ac/dva 

ON[-rifCt,  AU-MITAl^  r  I 


STOP-  and  LOCK-NUT 

Iti  "chuck-like”,  rtsilient  lockinq  icqiKcnfi 
lock  the  "FLEXtOC"  iccurely  m  any  poti 
tion  0*  a  threaded  member  with  a  controlled, 
irntform  and  dependable  torque 

Touqh  opplicotions  demonstrate  that  the 
"FLEXLOC"  potitircly  "won't  work  loose", 
yet  It  con  be  remorei*  eosily  with  a  wrench 
when  desired  Because  it  is  all  metol  tern 
peratures  as  high  os  SSO  F  hold  no  terrors 
tor  the  FLEXLOC" 

The  "FLEXLOC"  has  plenty  ot  tensile 
can  be  re  used  many  times  has  there 
tore  Q  lonq,  ettectire  lite 

Write  tor  further  information  and 
tree  samples 


STANDARD  PRESSED  STEEL  CO. 


JCNKINTOWN  10,  PENNSYLVANIA 


•Noct  diiplkof*  of 
TEC  PretMtion  O«citlo»<op«  d«v«l- 
ep«d  fof  the  U.  $  Novy  fof  mo«« 
•l#«tPoniCt  troining.  MoL«t  wov«- 
forms  brillkontly  door  to  grovps  ot 
lorgo  ot  790  portootf  No  more  ttw- 
dpntt  hunching  round  o  tiny  irrvogol 
No  moro  mittokmg  wKot  you  mooni 
EAtornol  Scrton  I  m  10'  or  torgor 
Intogrol  Scroon  18'  ■  25  for 
tmollW  groups  5IPA  tubo,  brighl- 
nott  IW  f.c.,  20  KV  eccolorotion. 
14  L  f  1.9  coo*od  tons. 

Y-AXIS:  o-c  goin  1  mv  rmt  In  ;  d  c 
gotn  2  9  V  in  Ittponto  10^  2 
cpt,  ±  10%  790  he.  3  db  839  he 
Input  2  mogohmt.  X  AMf  Attonu 
otor  I.  10.  1MX. 

X  AXIS  o  c  goin  60  m«  rmt  in.  Also 
Z  oais  input. 

SWEEP  CIUCUITS^  locurront  I  cpt 
to  50  he.  outo.  rotroeo  blonhing 
Drivon:  20  ^t  to  10*  0i,  euto.  bright, 
•ning. 

INTEINAl  StGNAi  CALI8RATOt  • 
INPUT:  105- IX  «,  50  M  cpt.  600 
wottt  SIZE:  33  *  I  M  26  ’  W  a  66 
H>390  Ibt 

A4od.  Coin  Wido-8ond  Unitt  ovoil- 
eblo  on  tpocioi  ordor 

W8ITE  FO«  COMPLETE 
DATA  SHEET  It 


TELEVISION  EQUIPMENT  CORP. 

238  WIUIAM  $T  NEW  YOtK  7  N  V 

A.  C*Na(XA  AMiAiP.  t  >OHI  CO  I'D  Ot’anA 


For  Toroicial  Coils 

To  Your  Specifications 
and  at  LOW  COST* 


UNIVERSAL  MFG.  CO..  INC. 
404  Hillside  Avenue 
Hillside,  New  Jersey 


’  This  It  pottibto  dot  to  our  own  tptciolly  dosignod 
vinding  tguipmont 


MIL-T-27  CAMS 

ARE  STOCK  ITEMS 

»T 

fm  g.  1  We  can  supply  all  standard  sizes  of  MII.-T-27  cans 
1  with  or  without  brackets,  weld  studs,  centrifuRal 

I  hot  tinned,  blind  inserts,  compression  type  hermetic 

^ral  bushing  on  yp"— Vi""  Vs”— Vs”  centers,  and 
I  ^  stamped  ratings.  Custom  sizes  can  also  be  supplied. 

,  *  Our  other  services  include  special  lube  bending 

and  specialized  screw  machine  products. 

*  Write  for  spccibcations  and  price  list. 

HELDOR  METAL  PRODUCTS  CORP. 

»«rf  ««»  4t»tr».  85  Academy  St.,  Belleville  7,  N.  J. 
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Ji  HJIMHIU 


NIWJ  Of  TMl  IND0ST«T  (CMlmutdi 

chi**f  eiijfincer,  ha*  l)ffri  named 
deputy  head  of  the  de(<i|rn  and  test 
seitifdi  of  the  enjfineerjnK  and  pro¬ 
duction  division  of  Airborne  In¬ 
struments  Laboratory,  Mineola, 
N,  V 


byWatumam 


I’.  N.  Hamiu.kton,  formerly  of  the 
I’hilco  tube  development  lalsiratory, 
has  U-eii  aplMiinted  electronics  en¬ 
gineer  in  charffe  of  the  electronic 
lalmratory  at  Su|sTior  TuIh*  Co., 
Norristown.  I’a. 


Jott.s  N.  InKK.  suiM  i  visor  of  radar 
and  air  navi;ration  research  and 
development  for  Airis, me  Instru¬ 
ments  I,aboratory.  Mineola.  N.  Y., 
has  Iss-n  named  director  of  re¬ 
search  and  en>rineennjr  for  the  com¬ 
pany. 


Ihe  part  »hown  above  it  a  valve-adjutl- 
menl  tcrew  which  mutt  be  held  to  very 
dote  tolerancet.  Contider,  for  instance, 
the  unutually  short  threaded  section 
which  must  be  concentric  with  the  cone- 
shaped  point  to  center  it  in  the  valve 
aperture. 

fiOMT  would  you  moil*  it? 

Oidinarily,  a  part  like  this  would  be 
considered  a  job  for  other  production 
methods—  to  be  made  in  two  pieces,  at 
a  sacrifice  in  strength  and  with  high 
assembly  cost  --or  as  a  sciew-machine 
piece  with  great  waste  of  metal.  How- 
'  ever,  in  the  experienced  hands  of 
-  .Scovill  engineers,  tosilmakers  and  op- 
I  erators.  this  valve-adjustment  screw  is 
j  being  made  by  t  old  hfoding  —  in  one 
1  piece,  to  close  tolerances,  and  at  low 
I  cost. 

I  Scovill  makes  a  specialty  of  “tough" 
;  cold  heading  jcvbs  Send  your  sample 
i  or  blueprint  for  fur¬ 
ther  information  It 
may  p.iy  you  well  PHiiUlllllilH 


A  new  concept  in  multiple  trace 
oscitloscopy  made  possible  by 
Waterman  developed  RAYONIC 
rectangular  cathode  ray  lube,  pro¬ 
viding  for  the  first  time,  optional 
screen  characteristics  in  each 
channel.  S-15-A  is  a  portable  twin 
tube,  high  sensitivity  oscilloscope, 
with  two  independent  vertical  as 
well  as  horizontal  channels.  A 
"must"  for  investigation  of  elec¬ 
tronic  circuits  in  industry,  school 
or  laboratory. 


I.  N.  Dyar  M  A  Tuva 

.Mkki.K  .\  Ti  vf:  Ilf  the  (  arm-gi*-  In¬ 
stitution,  Wa.shingtoii.  1>.  t"..  has 
bfiui  awarded  a  Howard  .N'.  I’otts 
.Modal  by  Thi*  Kranklin  instituti*  of 
Philadelphia,  Pa.,  for  hi.s  siijiorvi- 
.sion  of  the  doMdojimont  and  en¬ 
gineering  design  of  the  proximitv 
f  use. 


Varficol  chonnalt;  tOinv  rmj/inch,  with  raiponta 
within  >— 2DB  from  DC  to  200liCa  w«th  pulte  rito 
of  1  Sm*.  Horixonfot  chonnoli:  rm»/tnch 

within  —  2DB  from  DC  to  ISOhc,  with  puU«  riio 
of  S/it.  Non -frequency  diKriminoting  otteru* 
Q*or»  and  goin  controU,  with  internal  colibro* 
lion  of  traces.  Repetitive  or  trigger  time  bote, 
with  lineorixation,  from  Vicpi  to  50kc,  with 
i  sync,  or  trigger  Mw  metal  shield.  Filter 
graph  screen.  And  a  host  of  other  feotures 


KoY  \V.  .\t  i;i;.sTlNK,  founder  of  the 
.loy-Kel.sey  Po..  radio  set  maniifae- 
tiirers,  and  the  Oxford  Co.,  si>eaker 
manufaetiirers,  was  recently  a|>- 
jiointed  to  the  engineering  stalT  of 
the  .Muter  (’o,,  Chicago.  HI.,  televi¬ 
sion  comiioiieiits  manufacturers. 


PHIIAOEIPHIA  as,  PA. 
CASK  AOOCISS  POCETSCOK 


Konh-KT  llowp.  bead  of  the  ijlialitN 
control  department.  Tel  ()-Tube 
Corp.  of  .Xmeriia,  K;\st  Paterson. 
N.  .1  ,  ha-  been  ajijii'inted  chief  field 
engineer  for  the  firm. 


S-IO-B  OENERAl  POCKETSCOPE 
S-M-A  INOUSTRIAl  POCKETSCOPE 
$-M-A  HI  OAIN  POCKETSCOPE 
S-M-B  WIDE  BAND  POCKETSCOPE 
S-ai-A  LINEAR  TIME  BASE 


Alta  RAKSCOPES,  LINEAR 
AMPLIFIERS,  RAYONIC*  TUBES 
aad  alhar  a<|uipmaM 


ha.s  been  aiiiiouited  adjunct  jtro- 
fessor  at  thi-  P.riM'klyn  Polytechnic 
Institute,  where  he  will  conduct 
classes  in  eb'clron  tuU-  theory  and 
ebxtron  optics. 


MofitcUlr.  N  J 


•  Dtfroit 
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Here’s 


Why 

it 


Pays 

You 


to 


Read 


the 


Advertising 


The  advertisini;  is  a  rich  source 
of  valuable  information  In  this 
magazine  it  offers  you  ideas  and 
products  that  may  well  apply 
advantageously  to  your  business. 

Every  issue  is  a  catalog  of 
goods,  materials,  and  services  — 
quickly  available  to  you -just  for 
the  reading. 

Leaders  in  business  and  indus¬ 
try  turn  to  the  advertising  because 
they've  discovered  it  helps  them 
run  their  businesses  more 
profitably. 

When  you  read  all  the  ads  in 
this  magazine,  the  chanccn;  are 
good  that  you'll  get  a  lead  that 
will  materially  help  you  do  a 
better  job.  For  example,  you  may 
find  a  specific  piece  of  equipment 
that  will  lie  a  profitable  time- 
saver.  Or  a  tool  that  will  increase 
worker  efficiency.  That's  why  it 
pays  to  read  the  advertising  It's 
good  business. 


Mi'ij RAW- HILL#  |>uhbrationa 


V 


1 


I" 


HOLD-BACK 


TORQUE 


Ideal  for  Tension  Devices 


can  ^uxHi4^  .  .  . 

All  od«an»09*i  of-  K19K  »lorfin9  ond  bfok- 
109  terqwo  without  unduly  hi9h  currontt.  AC. 

No  bruiho%  or  commutator  Manmum  torc^uo 
with  minimum  tiio. 

Applications 

O  Wire  &  Tope  Recorders 
O  Servo  Applications 
O  Full  Torque  Under  Continuous 
Stall 


TKo  end  1717SJ  O'o  f«or**rn*o*<**  •■or-pUft  ot  our  T«rc,uo  Motor  lifio  lot  w»  tio«o  yowr 

corvsploto  spoctlicotiont  for  fwrtKor  dotoilt  writ*  to  0»pl  "(’* 

SPEED-TORQUE  CURVES  ENGINEERED  TO  FIT  YOUR  NEEDS 


EASTERN  AIR  DEVICES,  INC. 


$8S  DfAN  STRfET 
BROOKIYN  It,  N.Y. 


MACDONALD  LLLCTRONIC  M  1  C  R  O  A  M  M  L  T  L  R 


W  .  S.  MACDONALD  CO.,  INC. 


H  UNICON  h . ;• 

A  Dependable  Source  for  SPECIAL  CAPACITORS  • 


When  toociol  copacitorv  with  unutuol  choroctoristtet  oro  roqutrod,  wo  con  fulfill  your  ^ 


rtguiromontt  ond  91^0  oaccllont  dclivory.  Somo 

POLYSTYRENE  CAPACITORS 

Cht'OClAriiod  by  »itr*iiioly  hiflr  insolation  rocii* 
tom#  and  Q  end  vwry  tow  dowor  fortor  ond  dtdot- 
trie  ikAorption  Voltato«  from  2(J0  velti  to  50  000 
volt!  write  f^ir  eor  retelof  ‘*C’* 

HIGH  VOLTAGE  PLASTIC 
DIELECTRIC  CAPACITORS 

Areiieblo  to  e  wtdo  venety  of  ceMritloe.  vcrttecr 
rmtinfi.  end  ttomint*  Writ#  Cieinf  your  otoct 
reootrement*  tor  o  dremet  oyetalten. 


ouHtonding  typo«  oro  9%  follows:  • 

INTEGRATING  CAPACITORS  * 

Hifh  cMcrIty.  lew  kelk  uniti  with  inRoletien  re-  ^ 
tiitonre  ter  Ruoerier  te  metelliyed  leoer  TtiMe  * 
unite  ore  oot  imorefnated  0«oor  caoarttore  toted  ^ 

ot  50  veitt  DC  ond  hovtnf  a  Ouik  of  only  10  evhtt  ^ 
inchee  fer  a  50  Mf  Olorh.  Imolotleo  reeUtonce  # 
5000  medohm  mirreforodR  minimum  ^ 

United  Condenser  Corporation  • 

317  tint  IJttti  St.  N«»  Verii  S4,  N  V.  • 
CV  prni  3-S IM  X 

. . 
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M«f  ftKtHf 


If  you  <l#«icninf  cirruitt  roquirinf  • 
tim#  d«Uy  or  •  roliabl*  rolay 

whora  m  »hori  oparstinf  intarval  car)  ba 
lolaratad.  it  might  ba  to  your  advantaga 
tocoiiaidar  Itia  Kdiaon  501  Tharmal  Kalay 

H«r«  or*  7  good  roo$oni  why: 

1  VIbratiaa  aad  tbadti  ra»*»raat  »  Ouaran- 
laad  to  aiihtiand  ronlinMOut  vibration  at 
I  Ig**  ovar-all  anipiituda  at  55  cp«  .  ar>d  im> 
pact  aho(  k  of  SO  g 

1.  CbaHar«p#aa4  Pr«  loadad  spring  pro- 
vtdaa  SO'gram  praatur#  alrm»«t  inttantaf>a- 
oualy.  for  sura,  positiva  oparation 

I  Na«'paaHla«  saasirua  CharaitarisiKa 

not  aflattad  by  moantmg  angla  oparataa 
Mtiafattofiiy  in  any  fxailion  Standard  mtar 
madiata  octal  basa 

4  Amblaat  caaaaaasatad  Automatrcally 
compansatad  lor  *  SO  C  amhiant  rang#  by 
aatra  unhaatad  bimatat  Will  oparata  from 
-  60’  C  to  •  100’  C 

5  Man-arcing  Saalad  in  glass  Oparatas  m 

ita  own  ari  su(>prassing  aimosphar#  With 
startils  substantial  currants  and  voltagas  with 
out  art  pitting 

4  I aplaslan-praal  HarmatKally  saalad 
You  can  spa*  ify  it  feu  sata  usa  in  rorrosiva  or 
haaardous  fumas  and  dusts  Tlimpar  proof, 
lew 

y  f angus*rasistanS  Availabla  with  fur\gua 
and  salt  spray  resistant  mt«  anol  basa 


lirilATUtI  AVAUAAil 

Fraa  illustratad  Hullatin  tt>07A  gtvaa  Aill 
dafatls  Writa  t«Hlay  for  a  copy  lakasiJa 
Ava  .  Wasi  (.tranga.  N  j 


iMSTRWiaiAlT  dIV'ViOM 

THOMAS  A.  tDISON. 

tNCORPOR  Af|0 

(h‘trim«-tit  of  thf  of  the 

A.1  a  (tiMM-ifif  fxampie  for  the  f-m 
iifld,  I  ftn  lose  copy  of  a  re|M>rt 
rn.iii*-  to  tru*  a  year  ayo  concerninv' 
the  ra<liation  of  an  UCA  8X71  ahei 
a  Zenith  7MH22  (S-15840)  table 
niiMlel,  retjiectively.  The  rejKirt 
hard  to  believe,  but  unfortunati'lv 
t<M)  true.  It  .ihovv<  the  lU'A  .let  de- 
velopiti).'  a  radiating'  voltajrt*  <'f  1 
volt  acro■i.^  a  duo-ohm  traiMmis.nion 
line,  the  principal  cauie  l>ein>t,  of 
course,  the  failure  to  use  an  r-f  am¬ 
plifying  sta/e  The  corresponding 
value  for  the  Zenith  set  was  1  501  h 
of  a  Volt. 

'I'he  report  furth<*r  .shows  that  at 
a  distance  of  5o  mile.s  from  New 
York  City  the  KCA  set,  when  con¬ 
nected  to  an  antenna  15  feet  hlyh. 
destroyed  rt‘ception  of  WCHS-F'M 
.over  a  railius  of  J  mile  when  the 
oscillator  was  tuned  to  radiate  on 
CKS’  freipiency.  I'luler  similar  con¬ 
ditions,  the  Zenith  radius  of  inter¬ 
ference  was  under  500  feet. 

At  the  time  this  ty|H-  of  KCA  set 
was  intrisiuced,  I  learned  on  au¬ 
thority  w  hich  is  unimpeachable  that 
the  radiatiiiK  characteristics  were 
known  to  its  designers  hut  that, 
nevertheless,  the  KCA  orirailization 
intended  to  pris'eisl  with  its  mar- 
ketiiur  plans.  Contrast  this  with  the 
fact  that  in  the  nineteen-twenties 
KC.A.  when  confronteil  with  the 
suiMTheteriMlyne  radiation  problem. 
tiHik  the  lead  in  tindintr  a  solution. 

For  a  correspondinydy  bad  exam¬ 
ple  In  the  enjtineeriiiK'  of  television 
St  Is  it  is  necessary  only  to  examine 
what  hapiHuu'd  in  the  Providence 
area,  where  a  similarly  "enjfi- 
neeied"  type  of  tv  set,  likewise 
ma<lc  by  a  nationally  known  manu¬ 
facturer.  Midorola,  was  turned 
liMis«'  in  ipiantities  in  that  area. 

In  governmental  circles  the  jrrade 
of  enyineeriny'  is  little  better.  In 
fa<'t,  tbe  present  situation  is  due  as 
much  to  K('C  eiiy'ineerinn  incom¬ 
petence  as  to  unsound  commercial¬ 
ism  i.n  the  manufai'turiny'  industry. 
The  di  credited  Norton  and  Allen 
theories  i  see  I'riirt-rdintis,  IRF', 
Feb.  I,  l‘.*47».  which  moved  f-m  to 
its  pn'sent  wave  band,  broiurht 
about  the  interference  whiih,  with¬ 
out  the  move, could  not  havt' existed. 
That  is  not.  however,  the  major 
erri>r  in  juily'ment.  The  major  error 
is  the  allivation  of  the  freipiencies 


SCOOP 
THE  FIELD 


SAVtS  CHASSIS  SPACE 
WIRING  COSTS,  TEST  TIME  AND 
ASSEMBLY  TIME 


imnOVtS  PERFORMANCE 
ACCESSIBILITY  OF  PARTS 
APPEARANCE 


PLUG-INS 

FOR  AMPLIFIERS,  CIRCUIT  UNITS 
OSCILLATORS,  COUNTERS 


aattf  YOOAy  roa 

PPIf  ILLUSTNATtO  SULiCTlM 

Veitor  Elettronu  Co. 

Dnimon  of 

ELECTRICAL  RESEARCH  PRODUCTS  Ik. 
1101  nvctsioc  D«ivf 
lOS  ANGCIES  31 

AqoMi  end  Oittribeton  in  Mncigol  Ctie*  , 
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It’s  no  strctcli  of  tlu-  imnpinaiion,  rather,  robust  realism  to  call  our  past  half 
century  a  Miracle  —  I’.  S.  A. 

America  has  set  an  amazing;  reconl  of  progress  in  5l)  years  — hut  a  moment  in 
the  histor>’  of  civilization.  .‘\  record  unequalled  hy  any  other  political  or  economic 
system. 

Merely  by  broad  brush  strokes,  we  can  all  visualize  this  miracle.  Remember  the 
crystal  set,  the  hand-cranked  car,  the  biplane?  A  far  cry  from  our  FM  radio,  tele¬ 
vision,  hydro-matic  drive  and  supersonic  planes. 

And  here’s  another  phase  of  the  miracle  that  went  hand-in-hand  with  these  and 
the  myriad  of  intertwined  technological  advances  — ranging  from  the  radio  telephone 
and  Bakelite  to  the  X-ray  tube  and  teletype  .  .  .  and  to  atomic  energy  and  its  un¬ 
told  potentialities. 

'k  Since  1‘4)0  we  have  increased  our  supply  of  machine  power  \Vi  times. 

k  Since  19()0  we  have  more  than  doubled  the  output  each  of  us  produces  for 
every  hour  we  work. 

k  Since  1900  we  have  increased  our  annual  income  from  less  than  $2400  per 
household  to  al>out  $4000  (in  dollars  of  the  same  purchasing  power),  yet  •  . . 

^  Since  19(X)  we  have  cut  18  hours  from  our  average  work  week— equivalent  to 
two  present  average  workdays. 

I  low  did  we  do  it?  The  basic  cause  for  this  composite  miracle  has  been  the 
release  of  human  energy  through  KREErX)M,  COMPETE!  ION  and  OPPORTU- 
Nl  I  Y.  And  one  of  the  most  important  results  is  the  fact  that  more  people  are  able 
to  enjoy  the  products  of  this  free  energy  than  in  any  other  system  the  world  has 
ever  known. 

rillS  IS  I  HE  MIR.‘\CEE  OE'  .A.ME.RIC.X  .  .  .  it’s  only  beginning  to  unfold. 

Published  in  the  public  interest  by: 

McGraw-Hill  Publications 
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lACKTALK 


(COnttflMcdil 


DYNAMIC 

WIRE  WOUND  RESISTORS 

Whatever  your  resistor  requirements  DYNAMIC  has  the 
resistor  you  need,  or  will  produce  it  on  short  notice. 


Each  i*  precition  wound  to  close  tolerance.  Moisture-proof, 
Vitreous  Enameled,  a  quality  product. 

Standard  or  custom  types  to  meet  your  requirements. 

DYNAMIC  RESISTOR  CORPORATION 

6  CUTTER  MILL  ROAD  GREAT  NECK,  N.  Y. 

Telephone:  Great  Neck  4-8218 


Ei 


HERMETIC 

SEALING 

COMPONENTS 


AiAoilaJUe.! 


90  C/40  MS  14 


An  extended  range  of  types 
and  sizes  in  the  popular 

90-G  SERIES 

MULTIPLE  HEADERS 


The  90  G  Setter  \%  now  vuppheil  in 
wider  tsini^e  of  tv|>en  thiin  ever 
Isefitre  Thene  include  5  and  10 
amp  lead  %\ir%  with  from  •.  to 
14  lerminali  well  m\  pluK  in 
tta%e«  for  miniature  7.  noval  9» 
and«|>«H  ial  14  prunu  tot  ket». 

Voltaii^e  ratiHKi  are  1600  |>eak. 

90  C/f  14  Dtufiptivt  Buitttini 

S4*  —  H»rm«tlcolly  Sealtrf  T*fmlftolf 
"  §50  —  Hpfmeitcolly  leoUd  Meotfert 

^  1)1  -  Gatlitt  fyp*  Iwftliiafi 

90  G/60  NS  U 


90  G/P  9 
(Novol) 


i 


ELECTRICAL  INDUSTRIES 


i  NCOtPOt 
44  SUMMER  AVINUI  f 


NEWARK  4.  N.  J. 


■  jesaeir.  « 


of  an  air  naMtration  service  td  a 
place  within  the  interference  ranv'e 
of  f-m  and  television  .«ets  where, 
with  a  larjre  number  of  set.s  .scat¬ 
tered  about  the  iviuntry,  the  chance 
of  someihint?  K"injf  wrontr.  e\en 
with  i>roper!y’  dt’sijrned  sets,  must  be 
considered.  Why  some  of  the  noii- 
vital  types  i>f  air  communication 
services  were  not  iissijrned  there  to 
serve  as  a  btifTer  rev.'ion  so  that  all 
services  adjacent  to  safety-of-life 
channels  could  be  under  C.AA  super¬ 
vision,  is  somethinjr  in  need  of 
much  explanation. 

There  is  likewise  a  second  (jiies- 
tion  which  retjuires  answering': 
Why  i.s  the  guidance  of  a  ship  and 
its  p.assetiirers  entrusted  to  a  trans¬ 
mitter  having  the  peanut-like 
power  of  200  watts — just  about  a 
ipiarter  horsepower,  when  thous- 
.amls  of  hor.sepower  are  employed  in 
the  other  part  of  the  transportation 
problem  that  of  keepinjr  the  ship 
in  the  air?  Sound  enpinwrinyr  judg¬ 
ment  would  dictate  the  use  of  suf¬ 
ficient  power  from  irround  tran-- 
mifters  to  override  even  chance  ra¬ 
diations  from  damaged  f-m  nr  tv 
sets  or  diathermy  machines  out  of 
control.  Kipial  lack  of  fnresic'ht 
came  to  li^ht  a  few  years  ago  when 
planes  Were  tirovided  with  super¬ 
heterodynes  for  instrument  landing 
operation  witii  insuHicient  imaye 
rejtx'tion  .ayrainst  f-m  transmitters 
in  the  centc-r  of  the  hand. 

The  list  of  mistakes  that  should 
not  have  lieen  made  could  he  con¬ 
tinued.  hut  sutlicienf  instances  have 
been  c'iven  to  make  the  jioint.  Chair¬ 
man  <'’(>>•  of  the  Federal  Communi- 
c.iMon'  Commis.sion  is  to  he  com- 
mendeil  for  hrinyinpr  into  the  open 
a  problem  which  both  the  Commis¬ 
sion  and  the  industry  ha\a-  been 
aware  of  for  at  Ij^ist  two  years 
This  Commission,  however,  would 
inspire  more  confidence  were  if  to 
admit  the  mistake-s  of  the  former 
Commission,  in  whose  actions  the 
basic  responsibility  lies.  The  pres¬ 
ent  Commission  is  now  face  to  face 
with  the  laws  of  Nature;  it  wiill  find 
that  they  are  as  immutable  as  the 
laws  of  the  Medes  and  Persians.  A 
refusal  to  recopnize  that  a  hridpe 
is  improperly  desipned  will  not  pre¬ 
vent  the  future  collapse  of  that 
hritlpe. 

1  suppest  to  the  Radio  and  Tele¬ 
vision  Manufacturers  Association 
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BACK  TALK  (contiAUcd) 

if  it  ex[ie«.'ts  to  continue  to  do  it.-* 
own  eiiKineerinjf  that  it  take  the 
steps  necessary  to  see  either  that 
that  enjrineerinjr  is  done  properly, 
or  that  the  facts  about  sound  en- 
irin»*t‘rini;  be  so  plainly  presented 
that  responsibility  for  their  viola¬ 
tion  can  Ik?  S(|uarely  placed.  If ‘it 
d(>es  not  do  this  it  will  find  its  en- 
yrineerinjr  beinjr  coiulucted  for  it  by 
some  Kovernment  bureau,  |»erhaps 
on  a  lower  plane  of  comt>etence,  but 
none-the-less  beinvr  conducted  for  it. 

Very  sincerely  yours. 

Kdwin  H.  .Armstrong' 

.t/»  mornndnm  cinin  rninii  the  ()h- 
.'ierration  and  Measitrenirnf  of  Ra¬ 
diation  Interference  from  Certain 
I'-M  lieceirerK  'inrludid  irdh  letfer 
to  Dr.  Raker): 

( 1  >  l.aboratory  measurements 
were  made  with  a  vacuum-tube  volt¬ 
meter  to  determine  the  majrnitude 
of  the  receiver  oscillator  voltajre 
appearinpr  at  the  antenna  posts 
when  terminatt'd  with  a  IU)0-ohm 
resistor.  The  following  results  were 
noted ; 

Model  Voltage  Arro^* 

Antrnna  TermiftaU 
lt«  A  "X"!  l.‘»  v»»!t 


'2i  On  the  2;trd  of  June 
U  (I.  Russel,  1’.  Sadenwater  and 
F  HarKesheimer  made  a  field  trip 
to  Kastern  Lony'  Island  for  the  pur¬ 
pose  of  observintr  the  interference 
created  by  the  above  f-m  nveivers. 
These  tests  were  performed  at  a 
distance  of  aproximately  fifty  air¬ 
line  miles  from  New  York  City. 

The  UC.A  8X71  receiver  was  coti- 
iiected  to  a  folded  dipole  extending 
approximately  15  feet  above 
yM’ound.  This  receiver  was  tuned  so 
as  to  jrenerate  an  o.scillator  fre- 
(piency  of  101.1  me  to  coincide  with 
the  transmittinjr  fnHjuency  of 
WCR.'t-FM.  The  Zenith  S-ir,840  re¬ 
ceiver,  connected  to  a  dipole  an¬ 
tenna  mounted  on  the  roof  of  the 
car,  was  then  tuned  to  WTBS-FM. 
However,  the  presence  of  the  unde¬ 
sired  siynal  beinjr  radiated  from 
the  KC.A  receiver  made  reception  of 
the  New  York  station  impossible. 
The  automobile  containinK  the  Zen¬ 
ith  set  was  then  driven  away  from 
the  location  of  the  RCA  set  until  a 
position  was  re.ached  where  recep¬ 
tion  of  WCRS-FM  was  normal  and 
clear.  The  field  strength  of  the  de- 
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tngmeers  ond  consultants  to  the  Notion  s  Great  TV  Stations 


TO  THE  ELECTRONICS  AND 
ELECTRICAL  INDUSTRIES 


TANTALUM 


In  addition  to  Tungsten  and 
Molybdenum  we  are  now  mak¬ 
ing  pure  TANTALUM  ROD, 
SHEET  and  WIRE — the  first  time 
these  materials  have  been 
made  in  Great  Britain. 

We  shall  be  pleased  to  have  de¬ 
tails  of  your  requirements. 

MUREX  LTD  (Powner  Metallurgy  Division)  RAiNHAM  •  ESSEX  •  ENGUND 

LONDON  Office:  CfNTRAL  HOUSi.  UPPfR  WOBURN  PLACi,  W.C.  I. 


We  oijo  supp/yr  Tungsfen 
and  Molybdenum  metals 
and  .powders,  and  Tanta 
/urn  powders.  Titanium 
Hydride.  Zirconium  Hy 
dnde.  and  many  other 
metallurgical  products. 


Poland  in  tv,. 


Uted  III  ttofiefit.  t«h>rotari#»  and  ill  receiver 

forioriet  where  o  relioble  elewderd  videe  tifeol  le  file 
ferm  ef  o  te«t  pottere  it  o  prime  reC|Mitite  fer  tetfieg 
overeH  videe  performeece 
e  CempoMte  Videe  Sigeel. 

e  Wide  Bertd  Videe  AmpAiAer.  3  db  dewn  el  7  me. 
e  Owol  evtpwtt  fer  feeding  fwe  75  er  TOO  eKm  line* 
e  Blocli  potttive  er  ilocli  wegetive  ovtpvl 
e  Reeoletien  greoier  then  SOO  linee. 

INPUT  Verficol  end  Heriioetel  Drtving  Pvleet  Cemere 
ond  Kmeicepe  Blonkiep  Pehei^ 

OUTPUT  Compeeite  Videe  Sipeel,  3  VelH  peolr  te  peeb 
Complete  with  tvbet.  high  ond  lew  veltegt  power 
wrdH,  cohif«et  reck. 


loo  Metropolitan  Avenue  •  Irooklyn  II,  N.  Y, 


■  AOTAIK 


1^0 


.000  mH 


IJOOO 


factor  (anti 


Ditition  of 


2>6 


intinite  ladder  »hown?  As-, 
sumine  l{  to  Ih‘  2  ohms,  and  R 


Writ#  for  dttailf  and 
lilt  of  product! 


l-iisl  Moiilli's  .Soliilioii 


I'liK  I’Koiui-M  fur  last  month,  as 
siilimittfii  hv  Moh  Wakcnian  of 
Hloomlicld.  .N'evv  .Ifiscy,  was: 

What  is  the  im|M-dance  across 
the  input  terminals  of  the 
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Klfclntiiics  4,hii/. 

l  lll.S  MO\Tll'.s  I’l  //I  KK  I.S  Sllhmitted 
liy  H  l.inili-maii  of  |{rooklyn.  New 
York  For  his  coiitrihution,  l.inde- 
rnan  will  recene  our  check  for  $.">.on, 
as'  v\  ill  other  cont rihutors  whose 
[irolilenis  appear  in  this  department 
.'Solution  to  liist  month's  |irohlem  it|i- 
pears  lielow 

What  is  the  input  imp<-dance 
and  the  frequency  for  which 
the  following  circuit  has 


I 

fs, 


2  KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Ntvfr  b«for«  0  *olu<  like  tHii  new  2  KW 
bencH  model  "lombordef**  or  High  Ire 
goency  indutliofi  Heater  for  icving 

lime  and  meney  in  turloce  Hardening, 
broting.  yoldermg,  onneaiing  ond  mony 
other  Heat  treotmg  operotiont 

Simple  Co%y  to  Operote 
Economicol  Stondardisation  of 
Unit  Mokey  Thiy  New  Low  Price 
potyible 

THiy  comport  indiKtion  Heater  yovet 
tpoce,  yet  p«*rturmt  with  High  efficiency 
Operotet  from  220  volt  line  Complete 
with  foot  twitch  and  one  Heotmg  coil 
mode  to  customer  t  requirements  Send 
tomplet  of  work  wonted  We  will  od 
vise  time  cycle  required  for  your  par 
tKulor  fob  Cost,  complete,  only  S6S0 
Immediote  delivery  from  stock 

Scientific  ElectrK  Electronic  Heotert  ore 
mode  m  the  following  ronge  of  Power 

I  2  3'i  5  7>i  10  12']  IS  18  2S  40  60 
80  100  2S0KW 


T  CORRUGATED  QUENCHED  GAP  CO. 

107  Monro*  St,  Gorfwld,  N  J 


sired  signal  U-inK  rec**i\cd  from 
\\'( 'l'..-s-F.M  was  measured  with  a 
field  strenv'th  meter  and  found  to 
he  microvolts  at  the  heiy'ht  of 
the  car  antenna  'S  feet'.  I'nderthe 
.d>o\e  >  onditicns  radiation  interfer¬ 
ence  was  C4insidered  to  he  intoler- 
ahle  whi-neVer  the  KC.A  set  was  he 
ciite.)  within  on. --half  mile  of  'the 
reieixirijr  position. 

.■\  similar  test  run  vsas  [HTformed 
li'in/  the  liC.A  H.\71  to  re.eive  the 
desired  .-iniiiil  and  the  Zenith  set 
oscillator  tuned  to  >fi\e  an  interfer¬ 
ing'  sijfiiiil  Kadiiition  inf.'rferenee 
from  the  Z.enith  set  ouM  not  he  de- 
t.steil  in  the  K('.\  s.XTl  la-yond  .1 
dl'talic.-  of  ."(OO  feet. 


Bgr 


TUNGSTEN 

and 

MOLYBDENUM 

GRID  WIRE 


unil>  power 
rt^Hirnancf)? 


Ah'^wer  will  appear  next  month 
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cat 
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SIGMUND  COHN  CORP 


44  GOLD  ST  A  NEW  YONK 
UNCI  /k\  1*01 


Professional  Services 


Consulting — Patents — Design — Development — Measurement 


Radio,  Audio,  Industrial  Electronic  Appliances 


PICKARD  AND  BURNS,  INC. 

tlrdronu  f.nfinteri 

AUAlysU  AAi 

tir  IU«lu>  ttvetem* 

Keee&reh.  |iefeli»|NbKit  A 

xpertAi  nertmAie  Ibiuipmeat 

IV  A«e  .  NeedhAm  N.  Mam 


AMERICAN  SPEEDLIGHT  CORP. 

tAPriLIATIO  WITH  I  Q.  MtTXMAN.  INC.) 
UAKBT  L.  PaRKKR.  f'HftJtIDCNT  aaU 
(UlSr  CNOIN»7.R 

SpeelAlUt  lA  FIaaR  And  BertrocUe  finulpMent 
for  nkotuCTAplit 

OoBAultAtioii— r>cvAiopm«it~t>eccn  ab<) 
ManufActure 

4«0  LeUDct  >0  ArenuA  New  York  IT.  N  T 


Consult 

these  SPECIALISTS 

Let  them  sove  your  time  by  bnn9m9  their 
brood  etperience  in  their  tpeciolty  to 
beor  on  your  problems 


ALBERT  PREISMAN 


CROSBY  LABORATORIES,  INC. 

Murray  G.  Cro$hy  Sta0 
RAd)a  nertr«lr  Knelneerlng 
KrA»<Arflli  A  Iieveiopaeiit 
S*M.  ('otnmuBieAtiiiM.  TV’ 

Tmt  tUiuipniecit 

llfl'M.  tMhnrAt<'rs  A  Mtv1#l  (Chop  At 
lie  Her'lehs  R.)  .  MtB«v>lA.  N  V 
_ liAnlen  i  Hv  T  0»t4 


PAUL  GODLEY  CO. 


CtntuUtng  hnginetr 
TNeviAloo.  l>ilM  TwhaWvMA.  YUSao 
AinplifWtr*.  PbAAine  NelwtirkA 
tntliutrlAl  APOUABOM 
AAIUted  with 

ILANAr.r>f)C«T  TKAIMM)  AHRIH'IATKfl 
S34IA-I4tb  HI  .  N  W  WAAhlIK*i4l  IS.  1>  C 


C.ontulting  RaJto  Ertgtneert 

liUrjST  NtiTtYI.  N  J. 

»tS  Uu)e  PaUa  S  isos 


SKINNER.  HARLAN  AND  IRELAND,  INC 

('omultintf  tm/infrn 


DUBROW  DEVELOPMENT  CO. 


HANSON-GORRILL-BRIAN  INC. 

products  ty  Mfg.  Development 

KLatTKirAL-  n-TATRONIO 
HTliRAtUC  MIStflA.NU'AL 

tide  rnstlaeoul  IIUI  Gleo  Com.  N  T 

OlMS  Ctm  4  IMS 


Design  —  Development  —  Mfr. 

IJitAilir  VnertroBte  Ruttipamt 


lit  Matenat*  aiil 

T)t*4r  VvHi>'A<>*’n 


BurMogtoo.  N  S 


Biu'hDr>'0  S  044S 


The  Robert  H.  Streeter  Co. 

tJectronu  Design  Specialists 

KnMBeerlne  t'«ioaultAau 
lUgireaanune  MADufArturert 
ot  nei^afile  Rqulpmeat 
la  KoutlMni  L’aitod  .WAtM 
MpwlAllAU  la  tbA  dcAiga  ADd  coBBinartlaa  of  ape 
rtAl.aed  pierea  of  equlpsoAt  (or  merlfle  AppIlcAttrfna 
TVl  ST  Qreeowuod,  Mlaa 


HOGAN  LABORATORIES,  INC. 

ioba  ▼.  L.  ilr'CAa.  rt«A. 

Reteorck.  Detelofment. 
m.  IStS.  P^ceptloeailv  eninpeSAOt  Maff 
BACtrnoi<*a.  Opi.r^MrchAtiUma,  k'Acelotlle 
OoMaunicAU«ia.  Heetro  aecsalllvA  re<x>rd 
kAg  BiMiA.  laatrsuneotAttoa. 

IM  Perry  Htreet.  New  Tork  14  infelMA  t 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Coniulling  Efiginetri 

H«M«r«’h  Dwtelopmeiit  ati  I  Maniifer^ure 
lit  AA'l  t>tu  pmrot 

Hpec. Allots  la  H.ft  Kpw-t  l*)iot<>grAphj 
ISO  HrnokaoA  Aienue.  K<wt«o  15.  Maj 


THE  TECHNICAL 
MATERIEL  CORPORATION 

C'ommi/nird/ioni  Consultants 

.YpttMaa  JN#4AeeviAp 

OenerAl  iHIkea  Arid  LaborAtory 
If]  Hppnrer  inAre.  ManiAmner'k.  N  T. 


MEASUREMENTS  CORfORATION 
Research  ^  Manufacturing  Engineers 
nAiry  W.  Htiurk  Jerry  B  Mlnter 

Jtrhn  M  vA&  Heuren 
RperlAilats  ta  the  tWalga  ABd 
iWvAlopMpnt  of  nertroot'-  Test  loetrunaate 
Bnoatrn.  N  J. 


ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

RAdin  And  Rien-r rriBlc  t'nnauitlog  And 

IhM^cnkOf 

^  n  Al«ArA<l<>  Angeles 

Cnklrk  t  TSM  t'Adfoni  A 


ERCO  RADIO 
LABORATORIES,  INC 

RaJtu  l^ommunKaliom  Equipment 

^ginee'ing  -  TMaign  •  t>eve)'tpra«mt  -  prtviijrtliia 
l*)iioeM«  .D  Fre<]ueB<'y  Hblft  Teirwrapb 
(•ardeo  City  •  (Aog  leland  •  New  Tnrh 


WHEELER  LABORATORIES,  INC 

Radio  and  Riectroalea 
ronaultlng  '  Keaearrh — Iievelfipmeat 
li  rCtmiita-  I«iU(W— Antennae 
Mlrrnwava  f'umpoaeeit*-' KuulpmeM 
Harold  A  Wheeler  and  Kagineertag  Htair 
<  treat  Neck.  N  r  Oreat  Ncrk  t  TI04 


Eugene  Mittelmann,  E.E.,  Ph.D. 

Consulting  t.ngm/er  Cf  Physicist 

High  Pretiueory  lleanng-  Ind'iatrlal  Kleelroaica 
Appiieel  Phyaira  and  MAtbemaiicA 
V4k  W  WaahinituB  Bird.  iTHragn  g.  |l 

Htate  t  8031 


YARDENY  LABORATORIES,  INC. 

Rrieurth  Design  Development 
Klet-tro  itM-mlcal  On^atr^rs  of  t^nergy 
lO.S  Charidie'^  .eirert  Wt^r^h  3  :i534.  |S.  SS 


EDWARD  A  GAUGLER,  Ph  D. 

(  n^ultinf^  physicist 


NIAGARA  ELECTRON  LABORATORIES 

t'ONSrLTATloN  ItRfllON  <X)NHTRt:(TION 
MKO  THK  THKHMCtCAP  RKlJkY 
Hperlallslng  In  aoiiiUoa  of  problema  of  elactronie 
and  alert ro  phyv‘..'al  tnetruneotaiioo  for  the  re- 
aearrb  or  analrtiral  latHtratory  Induatrlai  pleat 
probLecn*  alvo  .B«)tevl 

Andover.  New  Vnrfc  I’able  Addreaa  NlATHtiNLAR 


MagtkHK*  Vla'erlaui  and  tbrlr  Api> 
419  Shepherd  Ki  rhe»T 

WtaroBam  SIOS 


of  placing  your  unusual  problem  in  the  hands  of  a  competent  con¬ 
sultant  is  that  it  eliminates  the  elements  of  chance  and  uncertainty 
from  the  problem  and  provides  real  facts  upon  which  to  base  decisions. 


REAL 


VALUE 


ELECTRONICS  —  Detembtf,  1950 


■l 


s 


I' 


r. 


FOt 

ABSOLUTE  TOP  QUALITY 

...af  Popular  Prices  I 


AmtiKtH  JnivniOH  t  R»no  Co 

)A>Nt  PAUl  I  MINNIIOIA^U  i  A 


lACrTAK 


tu  ii»-  1  iihm.',  tiiui  h'. 

Solufinii.  If  v^t•  rt-iniiNf  the  first 
settii»ti.  the  resiitiitue  across  the 
iti|iiit  to  the  -eciitld  'ectmn  .1  will 


»<  K  I’  M  I  hr  m'li^priiva- 

|(if  am  FM  lir4M(h4'>t  «t4- 

4lu<li«>o.  fiiu«Ki4n%.  kioiiris.  irturd 
I  «*hrtrvrr  4u«ii(»*«uual  nirlh«Nh 
i  ll4M  thf«MiHh  4ii>  aiiiplihrr 
or  phoiio<r4ph  i  h>rr4lr»  4>n 


4n«l  v|»r.ikrr 

« 4it>r  <»(  loM  hoivr  411(1  mnittir  ir\rl  «• 
lU-  1  hr  otiU  ll"  (luji 
ltiin<.ih|rx  r<|ui^(}>r<l  XMtli  Hv'trrrxn  x\r 

iiix  l>r- 

h  M 

*jKr«l 

(  hion- 

>|M'rf|  rrtruiatioii 
l.>  ihr  S  \  !j 
t24iir^  rilhri  TH  « 

4ti(l  “votv*  *(»nfrnt  'i 

>r.  ,hril 

r  XS  '  k  1*  m'  i.Hrr  > 

Without 

;  s 


\ 


IbLtK 

SPOT  WllDCPS  »<K  ’4  »0  7b0  KVA 

TfLfViSiON  TUBC  GlASS  WOMKINC  EQUIPMENT 
TAANS^OPmERS  S(»irC'a<  oa<)  Storvlord  Tvpe% 
4NCANOCSCENT  lamp  Mor>u*<l(t«jr>no  Cou^pm^rtt 
flUOPfSCCNT  Tc0E  Mono*qe»w''«0  fQv*pm#f»t 
NEON  SIGN  MAKERS  equipment 
ElECTRO^C  equipment  Vock^m  Pufr^^t  9*c 


FLUXES 


CRIES  REPRODUCER  CORP. 


A^PlIfliR  CORF,  of  AMIRICA 

39$-/  trtmJwuf,  Mtw  Ytrk  13,  N.  Y 


MINIATURE  BALL  BEARINGS  lo*  oppi. 


TUNGSTfN  and  Molybdenum 
Quality  and  occurocy  io  our  fobrtca 
lion  ol  Tuaotton  &  Motybdonum  Rib 
bout  hovo  charocturiiod  our  sorvico  to 
tho  Eloctreoie  industry. 

A  devolopmont  o# 


t-qh  lood  copo<'*y  l^i»t 
ond 

ippl*<ci*»on  Wf.»*  to*  (u*alo9  t 


H.  CROSS  Co 


A  EUROPEAN  SOURCE  OF  SUPPLY  INV/TFS  YOUR  INQUIKIti  FOR 

TELEVISION  &  RADIO  PARTS 
FLUORESCENT  LAMPS  &  ACCESSORIES 

SectetR  Indutfrielle  ALFA 
•0.  rwo  #•  la  OvnRa. 

C«M«:  flALFA  BRUbB(I.B 


AAofH/fociyrm*  OPd  faportori  of  World-Wide 
tlypuiatton 


SUB-MINIATURE 

PRINTED  ELECTRONIC  CIRCUITS 

•reOMcee  lr«M  roor  BThBioaiirt  or  a«Uiifi|  alaa* 
tpoair  CffaMt  ArtO  aa  earamta  ar 

aif  dHad  aa  alaatka  aad  eaear  Oaaaa.  CaaRRaatial 

aar>ica. 

PLASTICS  i  ELECTRONICS  CO. 

272  Northland  Av#.«  BuEtolo  B,  Naw  York 


high  speed  high  tyntithity 

SHORTED  TURN  INDICATOR 
Tha  Kartren  She*tatf  Turn  ani  Ofan  Cirrult 
Call  Ctiarkar  —  MaOal  iOlB  —  Indirataa  tiaela 
thortad  turn*  at  #*4  wira  in  unmauntad  rati*. 

Standard  mandral  i  it»  i  i  4  tar  all  avarafa 
*ira  rati*  Praulatrd  vacuum  tuka  rirruit.  Jark 
far  audia  IndiratiMt  ta  •uaairmant  t.ma.  matar 
ProfnRt  daliva*ir*  Prtca  SiSd 
KARTItOh  Hunti'tfton  Baarh.  Calif 


ROUND  POWER 
RHEOSTATS 

SO  to  SOO  Watt 
Vltrroiia  •'namalttd 
I'l*  approved 
RCX  RHEOSTAT  CO 
BALDWIN,  N.  Y. 


- EL-TRONICS,  INC. - 

Research,  development,  ord  monulocture 
ol  electronic  equipment — o  single  model  to 
large  quantities 

Write  Tadajr  far  fraa  Ranuma  af  C  ar  Plant  Fartlitlaa 
Speciefiifs  tn  Ceiger-Mwffar  eoeipment 
2b47-67N  Konard  SL-Phlka  33  Pa  -GArhetd  S‘202b 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 

receivers  —  test  equipment 
treetifiifters  —  controls 
tub-essemblles 

TELETRONICS  LABORATORY,  INC. 

Westbury,  L.  I.,  N.  Y.,  Weetbury  7-102B 


CONTACTS 


'upplemrnti  other  a.lvertisinc  in 
rhij  iisue  »ith  fhe^e  nUitional  in- 
nouncementi  of  pnxluct?  e^ential 
to  efficient  and  etnnomical  produc¬ 
tion  and  maintenance.  Mike  a  habit 
of  checking  thu  page,  each  iwue 


models  for 


professional 
semi-professional 
experimental  use 

WRIYI  TODAY  tor  17.  poge  1931  cotolog  Fully 
illuBtroted.  coMoiniog  complaia  techoxol 
_ tpeciftcQltor  B  end  direct  todory  prica* 


C.laccihrd  Ad\erti«ing  Divisioo 

ELLCTRONICS 


J  d.MK..a.  1 

A  rowia  FACToe 

1  I0wi»a*«>«la*  0001  1 

1  voiUMi  aisitTivtrv  1 

•k- <••»...«*•>«  10- 

OIILICTRIC  tTRIPeCTN  * 

••I**  mU  SOO 

KH 

natr  i**  siLiconii 
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Searchlight  Section 

OPPORTUNITIES 


equipment— USED  or  RESALE 


CMPLOYMENT 


BUSINESS 


OISPLAYIO— KATE  KER  INCH 


UNOIEPIATID  KATE  INFOKmaTION. 

SI  M  •  liiw  mimim.m  4  !•««<  U  *>«»>•  M  ...  _  Th«  •dvtrtiwii*  f»H  i$  SI2  M  p«r  i.cK  t»*  •!! 

•Mca  uwl  i  mirntt  «*f*  ••  •  »<>*  *“-«*•*•'  '  '“n  •<4'«m<««I  »  ••  aMMxoa  m  tto*  •  cm- 

96*  ff«ct  Contfvct  f«t«t  Q— ••  Dt 

IMOtVIOUAi  iMnOTMiNT  WANTfD  hMm-  AN  ADVllTlSING  INCH  H  mmtwi  H 

9^f94  #«H  H  qm-AaN  •#  W^txn  OISCOUNT  •«  10%  H  Ml  pUfmamf  it  mm4*  S  ImAm 

'•M.  BQfOAW  Ml  Nl  M  MiP  CQM«C«ttVt  tMOftlQM  e4  _ •  PMt 

MOAOiAit  f1  10  •  ••  NiMftiM  «*4i«#tovW  94%  iMt  NKl«0if»f  *•)  Ci-CCT 

NfW  ADVftrUfMf NTS  f<**994  bv  Ho*»mbtf  iOtb  •ill  •ppeor  m  fA«  Iof*v9fy  i%u»r.  su6r#cf  to  hmilotto**  ot  »poc«  a^otloblt 

tA«  PoAIibAo*  €•»••«  ACCOft  10  tA«  S««nAI*fAt  SacMo  vAicA  llBtB  tA«  flOlNOB  0*  tAo  *•«<#*•€ tortrt  •#  rOBUtort.  CApACitOrB,  fA«OBt«tB.  994  ff- 

tlOIMOttPB  99  OtAOf  MMOB  OOBIpOOd  tO  OAKPIAA  BACA  pPAOvCtB  _ _ 


digital  COMfUTIR  SOCIALIST 

Will  *Ofi*i4«r  rwoo*«*BI«  o««4flo«  9* 

or  liiflicr  •■••rlBiw*  m 

INt  fvABfrwrtlo*.  tMt  a  •O^rattOA  of  Nifh 

•  0*oA  •4•r(r••llc  tfifHAJ  coMiOUtBrv  Hmm 
in  Ihit  AaiO  AIk«  r«iiior«N*fi«tv«  BMkfmwng  tn 
rnniMii'^Mniinn  bf*4  r«ntr»4  tKoory  bmO  prartlc* 
firollnnl  K^linlMtsc  AarkBroiinA  MB*tnr«  Om^** 

FW  IIM  B3Mtr->niiis 


WANTED 


WANTED 


I  SililltlonNl  ant^  \d»  on  iNBffr  S  I9| 


RApuiQbU  ••ioblUh*d  hl9h  qrod*  r»«t 
inttrumoal  monulodurAr  wonts  scilss 
rAprssAQiotion  tn  all  ssctk>ns  ol  roua 
try  Prsisr  oltlcAS  now  hoodhnq  hlqh 
^rado  non  conllktln^  hnos  Must  bo 
tochnlcally  lolonnod 


We  are  empowered  to  buy  tor 
manufacturers  and  pay  highest 
prices  for 

RESISTORS  TUBES  CONDENSERS 

Volume  coistrols  and  other 
electronic  components. 

Wc  need  everything.  Send  u<  your 
complete  lilts. 

ELECTRONIC  SURPLUS  BROKERS 
3232  Broadway  New  York,  N  Y 
Rnrcrifde  S-4SS5 


POSfTIONS  WANTID 


BUSIHtSS  OPBOBTUNirr 


POSITIONS  VACANT 


WANTED 

INSULATORS;  POLE  LINE  HARDWARE: 
CUY  STRAND  WIRE;  COPPERWELO  WIRE. 
WESTERN  ELECTRIC  TOOLS;  SPUCINC 
SLEEVES. 

VICTOR-BERNARD  INDUSTRIES 

NE  Cor  22nd  t  Letilph  Avei.,  Philo.  12,  P'  . 


SPECIAL  SERVICE 


W.4>TKIt 

WESTERN  ELECTRIC  VACUUM  TUBES 

Ttpm  lOir,  lozr,  ITIA,  274A  or  B,  IIOA 
or  B,  SIIA.  3ISC.  221A.  12IA.  22tA.  SUA. 
IttA,  SS2A.  371A.  374A.  3S3A,  3t4A.  lllA 
BoUait  Lompt. 

M'-SS«3.  RlertronK'i 
130  W  42nil  HI  .  N»w  Tork  I».  N  T 


WANTED 


EMPLOYMENT  SERVICES 


WANTED 

Tub#*,  Tetl  equipmonl.  Condentore,  & 
qenotal  Invenlorlot.  Hiqhetl  prIcM  paid. 


W  ;iM«.  Kl»rtrorlr« 

110  W  tln.l  St  .  Nrw  York  14.  N.  T 


SMALL  PARTS 


M«d«  to  '"wofclimotior'B  toloroiKOt'*. 

M*cKnr««<ol.  •(•rtpompchoeiicol,  tmoM  initrwEVNtnf. 
Smoll  podtt  cl#ti(|f>«d  fnonwVoctttfnd,  Bwb 
bind  bf  lot>9  •BtubliBbnd  n»anwto<tvr#f. 


WANTED 


T*I«typ«wnt«r«  compUtQ.  compoooott  or 
parts.  Any  quantity  and  conditlen. 


1%’-AM4,  Rlectrontro 
ISO  %v  Bind  St..  Now  York  It.  N  T 


OSTtY  A  tARTON  CO. 

Itl  tichffBond  S(  •  ftOvidotKO,  t 


EfciReers  •  Eiecotives  -  TeclMkal  Mm 

jilwtBd  9m»n—9.  MM#  to  AM  «•  TMo  Cwi. 
AOootloJ  oorWoo  tor  woo  wOo  Oooiro  o  oow  ooooor- 

t»0O  Wtti  OpnWO  9A4  BOoOool  OPOltOilnOPT  nooWtO- 

tBooB  vtfOovf  eBoO  to  prooiRB  o«o*ttoo  AonO  oowo 
ftod  oddrooo  tw  dolom 

TOMSITT  ASSOCIATES 

ISS7.S  Berpor  BMp  ,  PlttfBurph  IP,  Po. 


WANTID  TO  BUY 
PRIVATE  LABORATORY  Wuhei  To  Pur 
choie  For  Its  Own  Uie  Hiqh  Grade  Test 
Equipment  and  Bone  Radio  Component! 
Repliei  Held  in  Confidence 


December.  1950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


RCA  Victor 
Camden,  N.  J. 

Requires  Experienced 
Electronics  Engineers 


RCA'i  ncady  growth  in  held  of  cite- 
troQiCf  roulii  10  •iiraciive  opportuoiuci 
(or  electrical  and  mechanical  eogioerri  and 
phyiicitii.  Eaperieoced  eogineert  are  hod- 
ing  the  "r:ghi  poiiiioo’*  io  (he  wide  acopc 
of  RCA'i  actiriiies.  tquipmeol  ii  being  de- 
•rloped  for  the  following  application!: 
commuoicaiioni  and  naiigational  equip¬ 
ment  for  the  aiiaiioo  induiiry,  mobile 
iranimittert,  microwave  relay  linlia.  radar 
sysiemi  and  components,  and  ultra  high 
frequency  test  equipment. 

T  hese  requirements  represent  permanent 
eipansion  io  R(  A  Victor's  Engineering 
Division  at  f.amden,  which  will  provide 
eicelleni  opportunities  for  men  of  high 
caliber  wiih  appropriate  training  and 
eipeneoce. 

If  you  meet  these  speciheatioos,  and  if 
you  are  looking  (or  a  career  which  will 
open  wide  the  door  to  the  complete  ei- 
pressioo  of  your  talents  in  the  helds  of 
electronics,  write,  giving  full  details  to: 

Noticnol  gecruitma  Division 
Boi  *30,  RCA  Victor  Division 
Rodio  Corporation  of  Amorico 
Comden,  New  Je:sev 


ELECTRONIC  ENGINEERS 

BENDIX  RADIO  DIVISION 

Bendix  Aviation  Corporation 


PRODUCTION  DESIGN 


RESEARCH 


Bendix  Radio  Division,  a  leader  in  the  field  of  high  quality 
radar  and  communications  equipment,  has  Misitions  for  engi¬ 
neers  exiK*rienced  in  the  design  and  development,  for  pro¬ 
duction,  of  radio  and  radar  etjuipment  or  electronic  research. 

Positiong  ore  available  at  all  salary  levels. 

Go(k1  advancement  opportunitii's.  air-conditioned  plant  in 
suburban  location,  excellently  t*<|uipped  laboratories,  tech¬ 
nical  library,  large  expt*rimental  engineering  model  shop. 

Housinq  and  rentals  In  Baltimore  are  plentiful. 

Interviews  will  lx*  held  in  Baltimore.  (Tiicago  and  New  York. 
Please  send  r(*sume  of  experience  promptly  to: 

MR.  W.  L.  WEBB,  Director  Engineering  and  Research 
BENDIX  RADIO  DIVISION 

Bendix  Aviation  Corporation  •  Baltimore  4,  Maryland 


RESEARCH  ENGINEERS 
ELECTRICAL  ENGINEERS 
AND  PHYSICISTS 


THE  FRANKLIN  INSTITUTE 

Laboratories  for  Research  and 
Development 

have  openinqs  lor  personnel  with  t-10 
rears  sxperionce.  Advanced  doqrooo 
are  desirable  in  certain  of  the  positions, 
riolds  of  Interest  covered  are;  Mathe¬ 
matical  Analysis  of  Phrsical  Problems. 
Statistical  Theory  of  Communications. 
Eloctromaqnotic  Theory,  Circuit  Analy¬ 
sis.  Servomechanism  Theory,  □octrical 
Computinq.  Advanced  and  Fundamental 
Circuit  Development  Radar  and  Pulse 
Circuits,  Supervision  of  Operation  el 
G.C.A.  or  Tracklnq  Radar.  Air  Traffic 
Control  Air  Naviqatioo.  Automatic  Con¬ 
trols,  Industrial  or  Marine  Power  Drives, 
and  Elecirical  Machinsry. 

Send  resume  ol  education  and  esperl- 
ence,  salary  requirements  and  photo- 
qrapb  to: 

Personnel  Department 

THE  FRANKLIN  INSTITUTE 

Philadelphia  3,  Pennsylvania 


Bachelors,  Masters,  Ph.D's  in  PHYSICS  or  E.E. 
Experienced  electronic  engineers; 
supervisory  personnel  lor  vital  war  work 

OPPORTUNITY  ON  LONG  ISLAIVD 

for  research  minded  engineers 

Offers  attractive  working  conditions,  salary  commensurate  with 
experience,  access  to  graduate  schools,  first-rate  research  and 
development  facilities:  other  advantages. 

Proiects  underway  in  fields  oi  microwave  receivers,  transmitters, 
anteimas:  radar,  air  traific  control:  servos,  motor  control  systems: 
general  electronics. 

Writ*  PERSONNEL  MANAGER 


\ts  (-JLiiltorali 


INCORPORATIO 


160  OLD  COUNTRY  ROAD  •  MINEOLA,  N.  Y. 


ELECTRICAL  ENGINEER 

MffliyM  MidwMt  CefNBAf'y  l«  EMkiAf  El*ctrl 
rti  Cnfintdir  4q  rptesrrh  latf  dMrVf«Bmtnt  wort 
•fl  ButoMBtic  conirbi  InvblviAf  hydrsiflio 

and  afactronwi  •aviimvnf  In  Aircraft  and  Indua- 
trial  fiMd  Kaowlndt*  of  analytiral  tarAniaiM* 
pretar'^nd  ProMnt  rMaarrh  •Mall,  bat  ai- 

Bandmf  Goad  oBaartunity  for  tho  riBht  Man 
Gi««  ratuM*  of  rduratian.  eiaortontt  and  «alary 
roaulrOMOntt 


SUNDSTRAND 

Hydroylic  DivfBiOfi 

2531  11  »h  St.  Rocktordg  lllinoit 


Opportunity  with  Manufacturer  of 
Electronic.  Etectro-Mechanical 
and  Radiation  Instruments. 

I.  Banlof  Ilactr«nlaa  intlaaar 

H«fiulmnmt4 

ynari  rfponrof'O  IS  dcalgn  aM  drvsdnpaflll  of 
pulaa  drniita,  rr>Bputara.  aurla«r  tnatniMBta* 
tUia  or  vi'loo  elrrutta  raqulror]  Maanfaetiulaf 
or  productluo  rxprrtnooo  Grairabla 
7.  PrWwcitan  Cnflnaar 

RMi'jlmiMWit* 

S  10  ynart  riportotiro  aa  rlartroole  aod  msebem- 
Irml  liMtrumoat  prorlurt  «>a  wnftfMwr  la  amall  lot 
pmdui^.oa.  ‘nkorougb  alortruAlc  U^ry  frouad- 

IOC- 

Ldad  aaMBlata  raaaaaa  aai  aalanr  ramalraaiaata 

BIRKILIY  SCIINTIPIC  COMPANY 
P  O  Bob  1B24  BklimaM, 
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Th»  RCA  ServiiT  f^ttnpanv,  Inf.,  a  Ra- 
Old  (.iirporatido  ot  .Anicnia  tubaidiary, 
ncrtlt  qualilU'O  elciirdnici  trchnuiant 
Inr  I  ^  ami  <>\cr%cas  a««ii:nnicn(«  Can- 
•JiUair*  niu>i  be  <it  ^imkI  iharacicr  anJ 
ifualiUcO  in  (he  tniullaiion  or  mainic- 
riamc  oI  RADAR  or  (O.M.Mt  MCA 
rf{uipnicni  nr  rH.I-VI>|{)N 
mriwrt.  No  aKc  limiu,  but  mufi  have 
at  Iratt  thr<.-e  >cart  oi  praitual  expert- 
enir 

Rt  ,A  Ser'iit  (  onipanv  orferx  tom 
prelirntitc  (onipani  paid  hoxpitali/a- 
tidii,  atiiiknt  aiul  lilc  inturanie  pri>- 
Kranit.  paid  taiationt  and  holida>>: 
periodit  retirw  tor  talari  imrratet; 
and  opivirtiiniiv  to  obtain  permanent 
potiiion  in  our  national  and  interna¬ 
tional  tertiic  orKani/ation,  en>;aKed  in 
the  tnttallaiion  and  mainienanie  of 
AM.  h.M  and  TV  irantiniitert,  elcc- 
iroim  intpeition  dct.itet,  cletiron  mi- 
irovopet,  ibe.iire  ami  home  teletition, 
H  I  beaiiiii;  cquipmeni,  mobile  and  mi- 
irowate  lomnuiiiuaiiont  iitiemt,  and 
timilar  eletironic  ct|iiipmeni 

Mate  pay  overteat  bonus,  payments 
for  aitual  litinK  and  olher  exitenses, 
and  benctiis  mentioned  altove  add  up 
to  S'.fMK)  ptr  vear  to  start  lor  oterseas 
atsi>;ntiientt.  wtlb  periodu  review  of 
bate  salary  thereafter.  Openings  also 
available  at  pro|iortionaiely  higher  sal 
arict  lor  t|H'i tally  ipialilird  leiliniiians 
with  tu(tert ivory  abilili 

l,>ualilird  ieihnitia.1t  teelting  an  ad- 
taniagrout  yonnetiion  with  a  well- 
etiablitheyl  tonipaiiy,  h.ning  a  broail- 
bated,  permaiitiit  iH-aieiime  and  w.ir- 
tinie  tertue  program,  write  to: 

MR.  G.  H.  METZ 

Pcnonnvl  Manager 

RCA  SIRVICI  COMPANY,  INC. 

Camden  2,  New  Jersey 


MECHANICAL.  ELECTRICAL, 
and  ELECTRONIC  ENGINEERS 
and  ENGINEERING  PHYSICISTS 

Eiccllenf  positions  on  cipertmentol 
rcseo'cH  ond  development  protects  re« 
loted  to  intricate  electro  mechanical 
ond  electronic  devices. 

Men  with  odvonced  degrees  or  equiv¬ 
alent  eipericncc  mov  qualify  for  per¬ 
manent  positions  in  our  loborotones  in 
New  York  Stotr 

Give  lull  dctoils  of  edur*«*>on  and  ex* 
perience  indicotmg  r^.  end  maritol 
status 

P  7194,  Clcctionics 
310  W  42  St ,  New  Yorh  It.  N  V. 


SENIOR  ELECTRONICS  ENGINEER 

For  Design  ond  Drvciopmrnt  of  circuitry 
tor  ultroAonic  equipment,  timing  circuits,  oudio 
oiciiLotort.  omplificr\  ond  oudio  mvoturing 
equipment  to  mict  Novy  specitications. 

EXPERIiNCE  REQUIRED 

3  S  >(Ory  in  development  of  omlio  or  super- 
tonic  equipment  tor  government  or  industnol 
utogc 

EDUCATION 

BS  in  Physics  or  EC 

OEVELOPMENT  TECHNICIANS 

At  Uovt  fhrec  ycors  ot  cipeticncc  in  lovout 
Inctuding  rough  diotting  ot  electronics 
rhottit  SHou'it  oKo  br  cipi-nmccd  in  elec¬ 
tronic  fitting  ond  trouble  shooting 

Wpiff 

Personnel  Director 

Box  30  State  College,  Pcnnsylvomo 


PHYSICISTS 

SR.  aECTRONIC  ENGINEERS 

FamllUtr  with  ultra  high  frgquaocy  and 
micro  wav*  lochitlqua. 

Espenonca  with  •Igctronlc  digital  and 
or  analog,  computer  reoeorch  and  do- 
▼•lopment  program. 

Salanet  commensurate  with  erperlenca 
and  ability.  Excellent  opportunltlee  lor 
qualliied  personnel. 

Centect 

C-  6  Jones,  Personnel  Deportment 
GOODYEAR  aircraft  CORPORATION 
I  Akron  IS.  Oh*e 


ELECTRONIC  ENGINEERS 

SENIOR  ENGINEERS  or  PHYSICISTS 
Degree  ond  experience  in  Radar, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Scryomechonisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENGINEERING  COMPANY 

ISO  S.  Alvorodo  St.  Los  Angeles,  Colif. 


December,  1950  -  ELECTRONICS 


RADAR, 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 


SEARCHLIGHT  SECTION 


For  Overteat  Attignmentt 


1  Al  iMal  3  y.ara'  pfoctlcul  •xpart.nc* 

in  Uiaiallotlon  and  mauilananc*. 

2  Navy  vai.rana  ETM  I  c  or  htqhor. 

3  Army  volorana  TECH  8GT  or  blqhor. 


ENGINEERING 

OPPORTUNITIES 

Westinghouse 

Wanted: 

OISIGN  fNGiNEERS 
FIELD  ENGINEERS 
TECHNICAL  WRITERS 

Must  hove  ot  least  one  yeor  i  eipenence 

For  vocli  on  oirborne  rodor,  thipborne 
fodor  rodic  communicotiont  eqpt.,  micro 
wave  retoy.  or  niKro  wave  commumcotions 

Good  poT.  eiceltent  worEmg  conditions, 
advancement  on  individuol  merit,  locotion 
ielttmore 

Sand  resume  of  experience  ond  educo 
tioa  to  Monoger  of  Industrial  Relotioni. 

WESTINGHOUSE  aECTRIC  CORP. 

atlf  Wllhens  Ave  goitimepe  1,  Merylond 


REQUIRE  KEY  MEN  FOR 
RESEARCH  LABORATORIES 

•  *  I  V  «>..|  n<  w  tTuiietit^  lO  u(.<1r>r 

d  ti  •  .*  rf-i*  n«'t -v  ivvat'  ‘.  tn-l  .ti'«>*.' 

'  A  .n  *'■•■*■{(<  ru.>  *  ati  .  et  '.i.WttiriKaie 

ti  •  A*  -nvt  Hi*  :m  rt*  «  h  \l'* 

nil»  tu  KK.  M  K  .  or  rtmtv's  «:th 

*a  li-  »  in  UU»f  J  '  ^  f  Ca*-* 

1  4''  r**nt  to  •  »  V  'Ti.-r*  then  '  ivj-g  prvrt;- •' 

li*  •  f»  #•  '.r  liti*: tu{wr*lvf.  n  of 
•  .'•«  or  y-'iii  Aa?;.  •  INI  m  .  ,.%•  ft  eppl  **nt  lo 

«  to  I  ,1.  VK.I*  .l.irft.Ilryl  ;*ry>r‘>U  sn  1 


COOK  RESEARCH  LABORATORIES 

Or«is«on  o#  Cook  ffeetric  Company 
14S7  w  Diversey  Porhwoy,  Chicogo  14,  III. 


LABORATORY  PERSONNEL 

ExceLlent  opportunities  exist  lor  men  with 
Senior  MalricuZat:on  or  equivalent  educa 
tion  ae  Laboratory  Assitianit.  Sk.il  in  Elec- 
tronice,  or  Physice  Laboratory  Techniques 
it  required.  A  knowledge  of  Machine  Shop 
practice,  Photographic  Procettet  and  or 
Vacuum  Techniques  is  also  desirable.  Sal¬ 
ary  range  from  SISSO.OO  to  $3000-00  per 
annum  depending  on  qualifications.  Lxemg 
accommodation  ava.loble  State  age,  mar¬ 
ital  status  education  and  experience- 
Please  quote  tile  lOB. 

NATIONAL  RESEARCH  COUNCIL 
ATOMIC  ENERGY  PROJECT 
Chalk  River.  Ontario.  Caaoda 


Ptfrsona/  Quaii/icofions: 

I  Age.  over  22  must  pass  physical 
examinotion. 

2.  Ability  to  assume  reeponsibility. 

3  Must  stand  thorough  character  In- 
VMiigotion. 

4.  Willing  to  go  overseas  tor  I  year. 

Bose  pay.  bonus,  living  ollowonce. 
vacotion  add  up  to  $7  000  00  per  year. 
Permanent  connection  with  compemy 
possible 


Menqualtlied  m  RADAR.  COMMUNICA 
TIONS  or  SONAR  give  complete  history. 
Interview  will  be  arranged  (or  success 
lul  opplicants. 


Technical  QualHications: 


Apply  by  Writing  fo 


At.  P.  O.  Boa  3414 
Philadelphia  22,  Pa. 


SEARCHLIGHT  SECTION 


SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

for 

Advanced  Research 
and  Development 

MINIMUM 

REQUIREMENTSi 

1.  M3.  01  PhJ).  ta  Phyilca  ot 
E.E. 

2.  Not  Iota  thooi  ilvo  yoon  oa- 
portonco  In  odToocod  oloctronlc 
circuit  doralopmoot  with  o  rocord 
oi  accomplUbmoDi  qlTlaq  otI- 
donco  oi  an  unusual  doqioo  ol 
laqonuity  and  ahlUly  In  Iho  Hold. 

3.  Minimum  ago  21  yoara. 

Hughes  Aircraft  Company 

Attontlont  Mr.  lack  Harwood 

CULVER  CITY.  CALIFORNIA 


MECHANICAL  DESI6N 
ENGINEERS 

COLLINS  RADIO  COMPANY,  one  of  the  leading 
manufacturers  of  radio  and  electronics  equipment, 
has  openings  for  mechanicol  design  engineers. 

The  work  calls  for  the  obility  to  lay  out  and  design 
intricate  mechanisms  consisting  of  fine  pitch  gears, 
cams,  and  linkages  as  well  as  sheet  metal  struc¬ 
tures.  A  thorough  knowledge  of  working  tolerances 
applicable  to  the  above  design  functions  is  essen¬ 
tial.  Good  odvoncement  opportunities,  excellent 
working  conditions.  Send  resume  of  educotion  and 
experience  to; 

Glenn  G.  Johnson 
COLLINS  RADIO  COMPANY 
Cedar  Rapids,  Iowa 


PROJECT  ENGINEERS 

Five  ycors  or  more  of  eipenence  m  charge 
of  design  end  development  of  radio  and 
communicofion  equipment  Must  be  a 
graduote  of  o  credited  Engineering  School. 
Well  equipped  laboratory  in  modern  radio 
ond  television  plant,  with  excellent  oppor¬ 
tunities  for  odvoncement 

Send  resume  ot  quoiiticotrons  to  Mr.  S.  f. 
Coscio,  Personnel  Director  ot  ttie  HoMi- 
crotters  Compony 

4401  West  Fitth  Avt-,  Chicago  24,  Illinois 


ELECTRICAL  ENGINEER 

Nofionolly  known  electronics  firm  hos  need  in 
its  Long  Islond  loborotories  tor  engineer  with 
BS  or  M$  to  work  with  group  on  circuit  end 
miniotunxotion  problems,  rcloting  to  electron¬ 
ics  equipment  ond  techniques  Must  be  cop- 
oble  ot  )ob  planning  and  protect  control.  Min¬ 
imum  S  yeors  ciperionce  in  both  oudio  ond  TV 
circuits  ond  in  tube  component  design  or  equip¬ 
ment  production  Prefer  engineering  physicist 
or  ciectricol  engineer  with  some  mechonicol 
design  eipenence  ond  moior  interest  in  cir¬ 
cuits  Send  complete  resume  to 

Bot  EE-381,  221  W.  41  St.,  N.  Y. 


SEMI  CONDUCTOR  RESEARCH 

ni'xiii's.  -f.^ruii’A  or  Ft*  •  w  ih  ITili  >r 
1^?  An  !  rn  'w  In  'he  1  '  f  •<  •'.'! 

(tttva.ai  F'we*  rh  »  Tk  tfi  bwiB  ’■  r  dw 

wmpixh.nc  cvrtDArii'Lii,  and  •{:  n  An 
Ax.-wijriu  ..t.p.  'tur.;*Y  n  a  tj  lob-  -an  ry  of 

a  U* !  ng  n.anu^a<*'j'wf  wiih  atf-ra’fl'lea  in  Nrw 
S  >'L  <‘ate  .MD.p.rtf  r»wume  ihir  rsn^-cyi^v 

La  «•  fw«  o  n<'*.fl-  I 

P  W21.  t.>r*rrti..  - 

i?."  W  42  ,  Nww  Vo>k  Ih.  N  T _ 


ELECTRONIC  ENGINEERS 

DESIGN  ENGINEER 

Minimum  five  years  experience  in 
electronic  development  and  circuit 
design  for  production. 

PRODUCTION  ENGINEER 

Several  years  experience  in  elec¬ 
tronic  equipment  production.  Ex¬ 
perience  desirable  both  in  lorge 
quonttty  commercial  equipment 
and  high  quality  equipment  to  gov¬ 
ernment  specifications. 


Interesting  work  and  excellent  op¬ 
portunity,  with  estoblished  Los 
Angeles  firm  Possible  interview 
with  representatives  in  Eost 

!•  »IA<I.  K:».  iri.nir. 

;iU  Wll.h'r.  Blvd..  L'..  17,  Calif. 


ELECTRICAL  ENGINEER 

Groduata  rngmaar  with  a  miniiauai  0t 

2  yaors  aapartanra.  For  tfaaiffi  and  dawaiadmaat  af 
audia  tranatoraiar*  and  RtTnrs  Parmanant  poaitfaa 
with  profrattiva  Arm  laratnd  In  Cbtraaa  Giva 
daraila  statint  aga  aduratian.  aifananca.  rafar. 
aneas.  avtilakillty  tor  work  ard  talary  a>aact*4. 
r  :AU.  K.n.  tr  ni-  a 
IJO  W.  4:nl  j**...  Saw  York  IS.  N  T. 


ATOMIC  POWER 

Westinghouse  Electric 
Corporation 

Immediate  Openings 

For  Experienced 
Senior  and  Junior  Engineers 

•  Circuit  designers,  sequence 
control  and  regulating  sys¬ 
tems. 

•  Designer  oi  amplifiers  for 
indication,  detection  cmd 
control  functions. 

•  Designer  for  servosystems  In 
the  instrument  remge. 

for  oppiicalion  vrriia  ~ 

Manager, 

Technical  Employment, 

306  FOURTH  AVE. 
PITTSBURGH  30.  PA. 
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SEARCHLIGHT  SECTION 


ELECTRONICS 
Sales  Engineers 


ELECTRONICS  ENGINEERS 


with  a  background  in  patent  specification  writing 
desired  for  an  expanding  Patent  Department  in  a 
growing  research  and  development  organization 
located  in  the  Midwest.  Unlimited  opportunity  for 
advancement  for  properly  qualified  men.  Law  degree 
unnecessary.  Must  be  U.  S.  citizen  and  free  to  make 
occasional  trips  to  Washington.  D.  C.  Please  give  full 
details  in  first  letter. 


Fo«!tioM  op«B  lor  »o1m  oa^lBoort  hoTiaf 
prociicoJ  esporieoco  la  opplicatioo  ol 
rodio  troquABcy  hoatm«|.  A  90od  kaowl- 
•dgo  ol  olociroDico  and  ol  mocbanioBM. 
ftuch  oo  aro  ueod  ia  quantity  pooducUoa 
boot,  io  a  roqui/omeat.  Tbo  work  iavoWoo 
application  oaqinooriaq  and  ouloo  ol  la- 
ductioB  and  dkoloctnc  hoaUaq  qoaoratoro 
oad  ooROCiotod  work  handliaq  oppcrotuo. 
Locations  in  Detroit.  Bcetoo.  BuHalo  and 
Richmond  Virqinio.  For  appheotioo  writ#: 


Manager,  Ttchnicol  imployment 
Wosrinqhoyftt  liccfric  Corporotion 
306  Fourth  Avonut* 
Pittsburgh  30,  Pefifisytvonia 


The  W.  1.  MAXSON 

CORPORATION 

/S  SEEKING 

Outstanding 


ELECTRICAL 

ENGINEERS 


Electrical  Engineers  and  Physi¬ 
cists  are  needed  for  research 
on  Cathode  Ray,  Subminiature, 
Secondary  Emission  and  other 
types  of  Vacuum  Tubes. 

frrmantnt  inttrtiting  positions  art  aroil- 
oblt  in  the  tallowing  fields 

Tube  design  &  development 
Tube  processing 

High  vacuum  systems 
Solid  state  physics 
Electron  optics 

Phosphorescence 

Men  qualHied  in  any  of  the  abort  are 
inrited  to  send  their  resumes  to 

Divisional  Personnel  Monoger 
Notionol  Union  Research  Division 
350  Scotland  Rd.,  Orange,  N.  J. 


Ir>d»p«ndnnr  induatrial  rainarch  and 
dnvnlopmnnl  laborotory  has  opnnlnqs 
lor  •toctricol  •nqinsnrs  with  trainlnq 
and  siparlonra  in  ths  lollowinq  holds: 
UHF  Insirumsntation  Tslnmntarinq: 
Compuinrs.  S#rvo  and  Control  Systnms 
and  Clsctromaqnstic  Dnvicos. 


PHYSICISTS 

with  AMBITION  to 

FURTHER 

PRESENT  STANDING 

Immediately 


Candidatos  should  havo  an  •icf*11ont 
scholastic  rocord  Advancod  doqrss 
hnipful.  but  not  •sssntlal.  Rsquiros  2  & 

ynars  sKporionco  with  rocord  of  ac 
<  ompllshmnnt  in  ons  or  mors  ol  ths 
obovs  lislds. 


Good  salanss  lor  c*^tstondinq  msn  plus 
othsf  bsnsltts  such  as  a  r#iirsm<*nt 
plan  (Immsdiats  vsstinqi.  qroup  Insur 
ancs.  ond  nsorby  opportunitiss  tor 
qroduats  work.  Escsllsnl  opportunitiss 
tor  advancsmsnt. 


Minimum  Acquirements  arc 

1  tivs  to  f«n  yoorz  •■psnonce  tfi  odvofic«d 
•  Isctrontc  ro«*«rcti  ond  dovolopmont 

2  Outttondinq  record  ot  inqonuity 

3  Fh  D  ,  M  S  or  cguivolent 

Fleo««  fortd  rotwm#  and  solsry 
roguiromenty  to 


Writ#  qisinq  survey  ol  qualtlicatlons.  to 


itcctfKal  lngtnccr$ng  Reiearch 

ARMOUR  RESEARCH  FOUNDATION  ot 

Hhfioit  Institute  ot  Technology 
Technology  Center 
CHICAGO  16.  ILLINOIS 


Rapidly  r'lmsany  in  instmmrststlon 

Seld  has  dsrminfk  for  Senior  CnginM»<^  wtTh  several 
years  «»♦  etsenenre  Man  wilh  Uaiters  Of  PhD 
Oefrees  greterraS  CirrMlent  osfortiiniliea  in 
Seld  of  VHP  UHF  and  micrm»a«a  test  esuipment 
Location  BrooSlyn  Send  romsietn  rgsiime  to 
r-S.MW.  KU-tr..ni.n 
31'  \\  f.n  l  S.  w  Y  rk  Is  N  V 


ELECTRONIC  ENGINEERS  AND  PHYSICISTS 


These  are  senior  gosiltons  the  men  selerted  must 
be  aMe  to  outline,  compile  edit,  proofread  plan 
and  (herb  art  dummy  and  direct  the  Anal  puMi- 
ration  of  terhnirai  and  scientiS.*  puMirattons. 

s  pood  worbinp  hnowie«f|e  of  radio  and  rpdor 
theory  and  appliratien  Is  Msential  In  additian  to 
estensise  editorial  and  lournalistir  etperiorro 
Some  knewledpe  id  structural  and  merhanical 


Senior  stall  positions  are  available  lor  electronic  engineers  and 
physicists  v»ith  experience  in  the  lollowing  fields 

Rodiotiofi  lfi«trumentotfon  Servomcchonitmt 

Computert  Telemetering 

Rodor  Sy«tcm«  Nudeor  Phyttet 

Microwove  Componentb  Automotic  Controlt 

If  tnferetfrd  m  •ofkmq  m  o  reteorck  /ohorotorv  teporofed  from  immediote  production 
operofiont  tend  retume 

Bendia  Aviation  Corporation  Research  Laboratories 

485S  Fourth  Avenue.  Detroit  1,  Michigan 


Send  complete  resuma  with  first  letter  to 

Jamet  i.  Thompson 
Oeportmpnt  29 

HUGHES  AIRCRAFT  COMPANY 

CULVER  CITY.  CALIFORNIA 

II  ropliea  will  bo  handled  in  the  stnrtpst  con 


December  1950  —  ELECTRONICS 


«k>  ft  2"  l*lt  r«liNfai 
SD  OO  flat«ry  joint  i  h'  ti>'  t» 
:N25  T2i  AB  ff«o«»or 
HIM  K  >’Mn  \l  <iim 
l*M  •••’  »  is.?  In* 

tilM  •••a*  TK 

in.'  MM  TR  ATR  OH»IOK*f  1 


Uni  Oimrtionol  Cooflor 

J.IHi  Nl--  S  .U'pi. 

Pirfe  Up  Hom.  Ti|n>  S 
WavoinMar  *'-4)  to  ti^ini 

■  >l<rn'.  at  M  .  --r>><nrr  a 


Wa»««uiilo  Lnnfth  r 

n  •  ■.nm*'.  4«»>U 


Lim  Puwar  Tafinir 
MMir  Tno 
0«(iliatt>f'  Moont. 


Mitnrn4  Clhu«»  j:  p<*rH> 
I#  O««rno  Toiirt  *(•  ;,4i< 
Bulktinatf  f**4  TNrv  A««oi 
PrantHra  (toofa  portion  1 


••  I'lASA  OvilUtor 

;  aifl  I  IM  Ranfo  (^lAratoc 
ll’\  I  71t^Ran«n  Cftllkrator 
BC  liA  Matar 

^1  Rf  Praanip 

«  1'^  li  R  Ca»«aity  Brda  *2t> 


Oahydr^taf  t 


SO  \  Racaivar 


0-IA7IW  itHda 
D  trtrm  ilMsad) 

0  iA7Al)  (butlan 
D  IMh'fS  ter  MTb  in 
X  Rand  4<«ida  i 
0  lA70lfl  <twlN>> 


M.s*.- 

UHt  Sifnai  Ganarater  tie  \  t>i 

Whratitona  Rridfa  In* 

;•  IIS 

F  Al  Sifnal  Ganarator.  |l>--ri*iin  Hal 


Condanaar  Watd  Pew* 


AilU  MC  Varrtl 

SCR  M3 

AaorThHftit 

Track 


QirortionaJ  roodlar 


•s.f  AN  |?2  %2 

«  .ir.  RC  22»  \r 

n:h  As  17  APS 
$46  IW  OAK  Oimrttaaal  Finder  Ld*f« 
t  a  k  Adrork  Arraya 
»«.r  SA  i  Radar 
~  har.  :0U  MC  Bad  S#rtn| 

6i>6  M  LP7I-A  Airkorna  Oir  Find  Lead 

.  .n  s.  ..ti  A  l«-  p  II . . 

^  .  APS  4  Ant 

64  64*  AN  l7tA  200  MC  Array 
ivnna  Write  tar  infa  and  Price 


S  ’  Curve  Ctiaka  t«»  oi»raT 
Adafter.  n-iin*!  m  witiara  ••urn 
Feodbdck  to  Parata'ia  lloit) 

prrwMUriant  « . 

Lew  Power  Load.  Itmi  <*ar«1a 
K  Band  Miiar  Block 
Wavefuida  a  *<>  S*  $*  00 

»0  Twiit 

K  '  Band  Dirnrtianal  Caualer 
4l‘R  4  20  iiH  M« 

till  Mafnatren* 


AP^-M  Rotatind  Joint 
Riftit  Antta  Bend  K 


III  mnrrti  mar  Mail  ardera  aramptly  Riled  All  Rrlrea.  FOB  NYC  Sard  M  O.  or  Chk  Only  tMtpinf  ctif« 


ARS  10 
}  CM  AirSorna 
APQ.13 
)  CM  AirOerna 
ARS-1S 
S  CM  AirNorae 
ARSI1 
$  CM  Airborne 
CRNt 

10  CM 

Graond  Bearan 

CfXH 

10  CM 

Graond  Beacon 

FO'MARK  4 


6000  Me  to  8S00  Me 
BENCH  TEST  PLUMBING 

l*j"  a  *4"  Wovaoui4c 

Klyftran  Mount.  I»li:%d  *•"*> 

>t  .ri.|«i>.t  M.nehu«inii..nar.  II  »I26  (V 
>  lao  Ationiiator  hlt.di  646  00 
Vaanaklr  Stuk  Tunor  6k0  OO 

Wavnauide  to  Tyte  N"  Adatter 

6lA  60 

WavemMer  Ton.  ini;'.'  60  50 

Matin  Teo  IM  00 

Oirartional  Coupler  >  ■  tiu.  2  1*11 
.  ..upn.,  S  625  iKj 

Prarivion  Cryvtpl  Meunt  I-.  .ppe«l 
ni-t»  •  .r  r..  .rf.  .n-t  '  •  iHrml- 

nat.-».  6125  00 


Skip  Gunlayinp 

MARK  10 

10  CM 

Skip  Gunlayinp 

SA 

200  MC 

Skip  Air  Searrk 

SC 

2011  MC 

Skip  Air  Saarrk 

SO 

200  MC 
Sukmarine 

SE 

10  CM 

Surtare  Searrk 

SF 

lOCM 

Surface  Searrk 

SC 

•0  C  M 

Surface  Search 

SJ 

10  CM 

SK 

200  MC 
Air  Searrk 

SL 

10  CM 

Surface  Searrk 

SN 

10  CM  PoctaMe 

SO  (All  SariM) 

10  CM 

Surface  Search 

SQ 

10  CM  PoclaWe 

SW 

200  MC  Penakle 
SCR  SIB 
U)0  MC 
Altimeter 
SCR  S20 


4000  to  6000  Met 
BENCH  TEST  PLUMBING 

2"  a  r*  Wavofuidd 
slotted  Lina.  I»F.M -may  mi»  '^2 
.■Ii»j»le1»*  njlft  pi  t»e  •'  6kOO  00 

Flap  Atlenuatar  640  00 

Vanakle  Stuk  Tunar  and  Low  Power 

Twrmtnatien  64i  00 

wavemeter  Tee  61k  iiO 

Adapters  t  n.-ke  t.*  .  ti  K.-  6ik  00 

<n«.^  1.1  -.-ler  61100 

1  h.  ke  «<t  .-.net  Ilk  00 

wavepuide  ta  Tyta  N"  Adapter 

64$  00 

Oirertianal  Ceupler.  Tw-*  h-  ..  ivik-. 

N  .'I'lnr  U40O 


3000  Me  BENCH  TEST  PLUMBING 


TEST  EQUIPMENT 

10  CM  Wavemeter  664.  ■  u*  It 

T*aii- . .  t»p.-  '.p,.  \  I- 


RIGID  COAX 

10  CM  FfCOBACK  DIPOLE  AN¬ 
TENNA  n  lun'e  lur  I'M*  ui’h 

(M'eie  !*  «*  H  K  ■!  I  ue^  Input  6R  00 

72iA  TR  ravitie*  henwv  -iher 
67  00  ra 

Mapnelran  Cauplinp  mrl.  Tit 

npnrty  Rotatinp  Jeint.  pre.jtiirt/r<l 

672  50 

6  Ft  Lenptk*  Stuk  Supkorled.  aiul 
..1 1'.  1  i*  •  ima’ti  67  60 

Short  Ripht  Anple  Bend«  -'or  aitut*  • 


ARMY-NAVY  TEST  SETS 

lEQ  M.  am  T.v  ii.  I  .  4  I-.  .0 

Mm  t  \i\  I.  Hat  1^'  '*•■ 

U  POWER  SUPPLY  MIT  TSI7  iM  •* f 


C  R  Uni  Galvn  Shunt 
U  R  KkH)  Aud  0*f 
TS  27kA  AP  Par  Mtr 


Sip  Gen  004  8  610  MC 


THERMISTORS 


VARISTORS 


THE  MUST 
Of  THE  MONTH 

Cemplete  I  CM  Rader  Syrtem  t 


GENERAL  TEST 
EQUIPMENT 

duitt  Freauenry  Generater  Vii 


FILAMENT 

transformer 

tor  akuve  1 16V  HO  cy 
Pri .  four  k  )V  lA  Sac 
SiiniRiVT  $27.60 

Mapnetron  Kit  of  four 


""  Voo®'"  t  O.SI3H \\M  ATIO.\Jk  fr:t>ITIMIE:.\T  I  O. 

■  Ill  l.ilM-rlv  Si..  S'«‘w  Vurk.  S'.  V.  Ilepl.  PI- 1 2  e  1  plishsir  IM 


MIN.  ORDER 
$3  00 

>l.6in  f-fi:i7:i 
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PB3jEQ]||| 


MICROWAVE  ANTENNAS 

RELAY  SYSTEM  PARABOLIC  RE . .pi-*'  "  li  2  '  ' 

F  LECTORS  api--  i  •ai-.i-  •  .1  -  at.:.  v  ■  * 


SONAR 

SYSTEMS 

AND 

components! 

IN  STOCK  I 
QBF 
QBG 
QC 
QCJ 
QCL 
QCO 

pcs 

QCU 
WEA 


23,000  to  27,000  Me  BENCH  TEST  PLUMBING 


Ip'*  to  1 4**  WovaBMido 


Preritian  Slotted  Line  k-liu-’aiu.*  * 
p'  6200  00 

Oirertianal  Caupler- Wavemetef  Met 


Mitered  Elbow,  -  te*  ti 
TR  ATR  sertton  «  ti-  ke 
fleiible  Sartten  I*  >  t> 


SEARCHLIGHT  SECTION 


400  CTCU  TRANSFORMIRS 
11$  V  40C  CYCll  INRUT 


TOP  TRANSFORMER  BUYS 

TNISI  XFRMRS  ARI  UNDIRRATtD  SRtCS 
ARi  JAN. 

TraMitar«i»r»  U*V  SA  ••  '-pa  r.^t 


RAtiat* 

e  »v  1  o 

e  4\  i  ft  4(li»VlT  S5MA.e  4 

A  4V  7  ft.  A  4  3  R.  A  4  1  ft* 
rviv  27V  4.7.  A3  2  9.  I  2ft  2* 
ft  4V  H4.  A  4V  lA 

ft  sv  » t  A.  ft  aver  a  ft*,  a  1 2  5 
3  fta 

SV  im.  ft  3V  2*.  ftV  2*.  ft  a  ft* 
ftV  lft\.  MHRiV  llM 
A3  2  7.  A3  MA  .4VfT  A 
7ft<iV.  ft  3V.  ft  3V.  fiV.  aSOV.  8  3V 
2»4 

ft4  7  ft.  A4  an.  84  as 
&V2V  MaM*.  62  him.  1 
u  y 

A  3V  (I  t.  ft  avCT  Aft*.  2  t  2  ftV 
3  6\ 

AV«T  OnOOA  KVA 
A  4V  R*.  ft  4>  !• 

iua4v<n  iiiA.ftov  to.aiftsv 
1,  ftV7.  ft  3  2  A3  t 

S3Aver  ftu*.  ft  aver  2*. 

ftV^T  29 

ftonver  3ftM*.  A  4  2  ft.  f.  4 
33<IHV«T  l.*n|e  «jt7 
AH»>V<n  3AM* 

2  6V  1  76.  6V  3A,  A  AV  t  ft. 

A  ft  2*  F»>rf*rit72V 
841) V  .VMIM*.  2  ftV  I  7ft*  P  .. 

APS  I.SB 

ftAOVlT  20A1*.|.ftmiV  IM*.  JftV, 
A  3  2  ft  A  3>  A*,  p  o  7'.^  \ 

2x2  ftV  ft4.  2  AV  iOA.  P  0  M-'r  « 
ftV  2  ft*.  A  AV  2  2ft*  l2Ut\ 

T*p  KMHiV-T.ftDV 
P  M  4N  4PH-lft 
742  ftV  ft*)  M  A.  7UVV  47  MA, 

A7IV  4.ft  M* 

AiMtVer  3d  MA.  2  3  4  1  2  1  4 

1  3  )  4 

M  1 1  2  3  4  I  2  I  4  4  3  1  4 

^4n  VCT  2Si»  M  4.  ft  3V  9. 

A  SV  A.  ftV  ftA 
ft  4V  9  1*  2  ftV  3  ft*  A  3V(T 
A.'j*  2  6V  3  -ft* 

UH4MfV  Iir  HAtN)\  12  M  A 
ftU2VrT  l2HM4.ft  3*  a*.  iV  2m 
4ft4tiV(T  V.ftO  M  A 
Aft  3*.  A  3V  2* 

7<t  14)  IllV  tm  247-A32VA 
ftliiBiV  IMA*  M  A.  AV  lUA 
22<MlV  3.ft<> 

2  6V  A,  ft-A^  A  .  • '  ft 
13  A  KV  a  '  1  ^ 

7:i4Vt'r  177*.  l7H»VCr  ITT* 

A  3\  »A.  7  7V  3Aftft 
:  ft  2f)A 

A  iV  12*.  A  3V  2m.  A  3V  I*.  P  o 
ftS  APl2“ft 

ft  4V<T  7  6.  A  4V<T  3  A, 

A  4ft  <T  2  ft* 

ft  iV  2  7.  0  3ft  AAA.  0  3ft  <  I 
.'I  A 

6  :.V  12A.  a.Vfft  HW)  MA.  6V  ■2m 
P  o  AN'  Al*S-lft 
4<IHft'(T.  3ft  V.  ft  4  lft*,fl4ft 

AftTift'rr  .V*  V  ft  a  aver  2a. 

I  .14  )  .<•'►*$  AUft2» 

2«»4K*-|  ,  4,.v  6MA. 

2  ftV  I  •  .  . 

I. *  3'ivtn  I  ft 

A3  2ft  II**.  H3V  H  1.  5V  2A. 

P  •>  APg  13 

A3  .  A  3  V  A  AV  A.  A40  2l)0  M  A 
2  1  14«  V  MIDI  t  ft.  IJgft  . 

"•>»n2*.  P  >•  ftP<i2 

34«)4>\  4I«)  M».  P  ..  ftpl  4 

J. i  .V  I  *i.i«**l  22ft  47  M  ft 


ItM*  M  V  A**  rtl*fli«*t«  Pne* 

CT  Ml  2i*OVCT  171  7  SVCT  4A.  2  IVMftA  a;  2» 
CT  142  MSVer  MA  l¥  ^A^  ft.  iV  '  I  2  A  4.23 

CT.#23  J*4IVCT  .44#  01VCT/3.ft.  A.JVCT 

'SA  .  3.M 

CT  •:«  *00V  IM  2si2  fV/l  I  43 

CT  *2*  ISOOV  .1*#  31/12.  SAMOO  9  9% 

CT  lSA  )3*VCT  I7ft  ft  S  ft.  Al  l  ft  1  IM  2  9% 

CT.ft7l  MOV  im  12  799.  3V.  10.  2  3/lft  4  M 

CT  )7B  2M0V  4MA  3  ft/2  .  ft  ftS 

CT  )*7  SMVer  Oft*  IVCTaA  .  .  72% 

CT.72I  S'.*VCT  IM  ft}/|.2SVCr'a  2*S 

CT  MA  2»iiftVCT  ftift  ft.)  lA.  2SVCT/7A  \  2% 

CT  tiA  77*V  iM  ftV/3A.  •))$  )  23 

CT  Mft  70eVCT  Tftft  IV/t3V  2A  I  ftS 

CT  12ft  ilSV  2  2  4#V^2A  llSV/a.2A  4  44 

CT-44i  SOV  .?«•  ftV/7  4.  SV  1.2  2  7ft 

CT  400  ISUVCr  024MA  ftV 'lA  2  73 

CT  2*#  I  move  T  /SOMA  ft  )V  t  ft.  400V  6  ft#  -  ft  ftS 

CT  Oil  SftSVer  Mft  IV/3A  ft  )V  AA  4  23 

CT  41ft  t?S0  0#2MA  2  SV  2  lA  2  3V  I  73A  4  »S 

CT  1)7  )60VCT  OSAMA  3V'1A  2.73 

CT  102  lOftOVCT  036  23V  )A.  A  IV  I  lA. 

*.  t  f  ft  )V  I  2A  I  ftS 

CT  *M  ))*V  MS  ft  )V  I  2  ft  )V  ftOOMA  I  73 

CT  lift  ))OVCT  «*S  IV  2.  ft  )  7  3.  ft.)/  3  123 

CT  S2ft  SlOVCT  023  12  1  ftOn  MA,  ft  )  SA  I  ftS 

EilA«**t  Tr*n»r«ra*r»  1!*.V  ei  <i»  loput 


'44  *  M  .t*  or  Ltg.* 

.  gnd  1.2ft 

TZ- 1  ftVft  PI  tm 

•  n  I  a 

l4**  l*»  li'tl  M 
1'  PI  t«  Um  .ftft 
11)3  a*ri«  .73 
-n  1  1  an  R*ii»  73 
f4«»  PPftVA  Ur  p!**)i* 
i  .MM  H  1«  )A*'t  34  ftft 
*it*  III  PlA*'  IIOIWH  PH 
1  9,  AufTIO  ftVOft  •.PI* 

•.j.  r./v.Vo.rM  lYill  ti2  ftft 
1)  AHi  PP  »-  ftM 
l4*»  9  nar*  <-.•  io 
II  IT  -R.-.  lA 
ta  •*(!  31ft3 

*'1I  .3l.k<'toPP«»niU  294 
I'V  imi  *<  *rb>«i  M  k« 
.  PP  <|rUU  7fttf 


>  •*)IY  1*1 

;  III>  .'  P 

Iftin 

477113  7  : 

I  74MY  I- 
t»>i*l  JDll  V 

II  MtY  w  ’ 
'I4MIY  VI 

MIY  1^)4 


r  T  «32  33V  1  ftU 

F  T  toe  fttV  2  2A  . 

FT  3Aft  7tV  UIO.  ft  )V  2 A 
F  T.7lft  I  )V  AA 

FT-02ft  13  SV  I  tiA  ... 

F  r  0:i  3  SV  lAA.  ft.)-  ftA 

F  T  2D|  «  IV  iA 
F  T  187  SVCT  (A  SAVCT  4AA 
FT  144  SVCT  H  3  SVCT  A  7S.  SVCT  0.75 
F  T  'HI  HA4  lrmr>%  2  t  2  3  SA 
FTi44A)2«)4S 
FT  SH  )  4V  IftOA  7'.H  1  IIP  ■  3*  2W 
f  TG-51  2  SV  7  3.  7V  7A  iTbm  4|  2  SV^  SA». 
IfttiM 

F  T  A74  A  I V  I  SA 
F  T.IS7  4V  lAA.  2  SV  I  7SA 
I  T  JftI  A  IV  <A 
F  T  •«.  2  ■  •  IVCT  1  2  I  2A 

f  T  **t  2  I  A  SVCT  I  A 

FT  Bftft  2  SV  ft  SA  29090  Rmt 
FT  4111  A  )VCT  lA  A  IVCT  7A 
F  T  ns  A  IVCT  ft  A.  ft  IVCT  I A 
FT  101  «»V  2SA 

f  T  71A  A  IVCT  I.  2  SV  7 
F  T  771  ft  IV  ISA 


LEARN 

OR 

TEACH 

CODE 


VlftAATORS 
TR  1219  12 
•ftt .  3  »•« 

St  (W 
OAK  V  ftATS 
24  12  **«  7 

»m  tl  99 


DC  ### 

Tronimitfort 
40  Wott 

OMl*Wt 

Th«4*  fom*M« 

V  ro 

Of*v«r» 

Avo4l*bl« 

tA  ftft 

I  mn)  0..u*I 


lOOV  20  M  A 
tv  i  HA 

I  I  t«tV  S  MA 
I20VCT  10  M  A 
H2V  ISA 
JftOVCT  I  2A 
.WIV  4S0  MA 
iftOV  ISA  MA 
‘RV  0O7S-I  KVA 


HIGH 

CURRCNT 

MICAS 


A  4\  M  Mill-  P  o  \Pg7 
2x6  :iV  I  2:tm.  P  •>  ftPglS 

•OV  400  CYCLf  INPUT 

.  3\  I  A.  2  2S.  P  o  |■^172  A 


VfRNIfll  a  GANG 


MS4f 

ond 

MSfO 

Dt^l* 

Afit***o 

74" 

lofif. 
toth  for 

4#c 


IftWIRt 


7S  »4tl  t  •  nC' 
Z-.'  MtiM  Ktri  0 
A  lK>wbl*  H|«*Cnl 

*•#.1  *  SO  I  H  *  I  I  o 
'*prtrti  I  'MlMd  <Vr*m> 
t*.  4  4M*I  tl  m 


IftlWIftlft^lftlft 
Oct*J  H*m  Pftntof 
Avoriatii*  H  I  |  h 
P«M->*«no*  41  ft  A 

T.i»  N..  2IC 
3  l«r  SI  no 


COLLIHS  ART  13 
FREQ  MULT.  UNIT 
2  IS  Mo  f*«-  two  IH23 
Tub«M  C«KIRA»t>  l*«i 
TubM  4  Coili  w  cAt 

Z.  .$8.95 


S'  0  '  4  » 

3fl2S-20V'l  MA  .  .  Aft 

2  SV  ft  SA  .  ..110 

ftV  12  9A  2  *6 

3  »  2.SV  ’S7.  2  SV/I5A. 

§*•  1  S  I  4>,  S  25 

?  SV  NlOA  7  «  S'4  «  3  19  9% 
2  •  4, tv  OS  2  A  SV  ftA. 

12  6  lA  2ftS 

2  *  SV  2:a  2  1  SV'ftA. 

103  4H  K  S  I  7  .30  Iftt  24  «S 
2  SV  ft  SA  . .  I  ftS 

24V  hOO  SV/2A.  7  « 
ft  )V  lA  2  29 

2  A  23  ft  5.  ft)V  I  T 
Frw  $  25 

SVCT  10  antftiOOOO  VCT  )  ftft 


Btrfc  A*f 


bc  tat  scopi 


T«b*  Cl 

Matvr  •){*• 


Hi  Goir  Ovromic  Mib*  Xfmr 

•  )i.  pa.'i  1 1)  It  SI '  Ar  \  fmr 

I  Tl  I.  .*•!*,  Art©  .4im 

tT.A«i  >.•-  Tkivot 

Fu..T  HU.oIilM  40* 

II  .1  Prt<*  C«rK  •taC 


10/220 


AMPHENOL  "AN 
CONNECTORS 


_  C*rb*R  PM* 

*4^  Volfof*  IlMwIst^r 

(  •otrart  iLoai  *ftA 
'  I  Baaftii  Atiatla*  MFRS 
H  ^  OrawiNft  MM44  w  «ot  4 
11  *  *•!  »*•  tVSift 
It  A  106  IIS  aiw»* 

liN  4t*  r  9m*  2BYK 

909  Jl_  Ra«  Vatl  M 
Valt*  laland  f  tartrlr 
Raatt  la  aaflaRa*  *••«.  Aar 
*1  I  Baaftit  AkiaPaa 
RItOSA  Raf  9SV  Mil4  w  rart 
••aaa  T**a  f  AtiV  AC 
[  *tl  a***  ait  at  .’SC  OMtotil 
at  I'll  792  Aim*  VR  aOilO  7< 
*•  S  **  laa*!  Rail  .*.*  Ml  *  ratit 


ANTENNA  MAST 

**  a^a  'a  T^’  P 


Ant.  m*at 
i«<wh1  m*- 
tr  pn4tla«n 


RPECIAL  PLATC  TRANSFORMERS 
PrI  Ovtout 

1  210  70  )0  IIOttVCT  300  S'a  A  4 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 


Send  your  specs  aod  f*l  u%  qwot* 


Thcrmottofic  Switchi 

'••^T  N«*  -ara  at  aS*  A' 
■  l-MT  N»  .  .-F,,  •  *1 


VARIABLE  7  GANG 
Ca'6»«ll  Taa  .'JOMmf 
Of#  7SMfaf  *M<-t’*  Warm 
On«a  A4tv  an*  0-30 
rail*  01*1  S  1ft  Bhait 


SOLENOID 


1*  oenj  P  O. 
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variable  ARC  5 

OMva  (.a«r  Ratia  1  Sar 

r;.  $2.25 

MICROWAVE  KMi* 

SEARCHLIGHT  SECTION 


AMPLinCRS 
A«|  CON 
NCCTONft 
CABLC 
CAPACITONB 
CHOKES 
CINCUIT 
SKEAKCRt 
COAX 

CONNECTORS 

COILS 

CORDS 

crystals 

DELAY  LINES 

riLTERS 

FUSES 


JACKS 

KLYSTRONS 

KNOSS 

MAGNETRONS 

MAGNETS 

microphones 

METERS 

MOTORS 

POTEN¬ 

TIOMETERS 

POWER 

PLANTS 

POWER 

SUPPLIES 


MiTIRS 


There  Are  No  Shortages  of 
Equiptneot  at  C.E.C. 

Owr  woreRow»«%  Or*  fvlt  of  twrplu* 
rodio  rodo»«  •toctrofiK  for 

yOMr  n««dt,  o«  o  monutecturir,  |Obb«r, 
OfPOfcyr.  •■perimcntcr^  tnSincvr,  *v«ry> 
TNmp  of  »yrplM$  pric*s.  W*  ovw  whot 
w*  *«ll«  phofi*  or  wntc  yi  yoyr  n*«d» 
and  l*t  H>  quale  Mf  Chat  Rottit 


•  10  foil 
it  r«>«<1rUr 


ELECTROLYTICS 
Preno  JWoynf 
0  y  Tvp* 

Ml>l>  %olt  Prl<4 
A  4M  iS 

M  440  iO 

to  too  iS 

40  4A0  10 

MS  4A0  40 

10  10  440  40 

i4  i4  400  4.4 


Nerds 


PRECISION 

RESISTORS 


SOLAR  XMB 
TAPPED  HOLES 


400  MA  12  HV 
CK*4«  -bm- 

Hrrm.  •♦’•.rd 
Hpnixl  ■  $)  7S 


ltn\ 

ftrsr  wiMA  I  10 

ari»r  2ov  .ox 

e«l*l>r  24V  I  10 

>4  rite  f.>r  1  bit  of 
Many  utber  1  ytM« 


Voltose  SfobtUicr 
VRS 

M- 1  U)V  2  4A  M)CV  1,3  0«t. 
II5V  120  W4tt  I00»,  Mtt 
Raytheon  •  nrt  Br  Bor 
Sorlirtt  A  ratio  uitd  tul 
toeO  ll»»3 


UniY«r«ol  I 
Oyfpyf  ! 

Tronstormtr 
Amortran  Sllcor 
PRI .  20  000  16. 
OUO  SOOO  4000  * 
ehei*.  Sort  500 
15  7  5  5  '  1  75 
I  25  ohmi  JO  db. 
renlln.  Flat  tt 
|7»<I0  CV.  «/ 
Oiau  A  Init.  for 
b  »aM  amaitSnr 


Voltos*  Reoylofor 
VH62$ 

05-lt0V  I  7bA  OuCy  M  CU 
II5V  150  Wart  l00».. 
SMihtly  u«od.  ri*«llrnt 


cerajaic 


TRIMJAER 
b  of  6  C«ramlr 


ll>  33  (MNiii  VmA 

t  .  J.40 

Hh  :K)H  T  Irnit-bU 

tor 

IIH  30H  l-Ar  l‘t■|• 
10  for  & 
MaU-Mr^  XI  It  KM 
leMBt'iU  40*  M. 
T4.MJi>MlkfO  lid 
T'Hr  I  uniyl  Mtn.-oSSd 
130  Ktt  4  <!• 
UlUD.VW)  1.3ft 
(iaa  Maak  Mike  ale- 
riteiiu  OOp 

( 'rtntn  3  fviiut  irSor 

ei»iur  oiirteil  42*  l/OOS 
I4e  oo. 

11114  lleaitliAtiO 


JAINICAPS 
PIGTAIL 
Mfd  Volt  Prii« 
30  4.40  !•  40 

.t«  too  |4 


!g»  .vroV.  4 

PRICES  ^ 

input  Output 
Type  Volts  Ampa.  Vollt  Ampa. 
PCR8  2*  1  23  2.V  'All 

0M41ft  14  f.2  tk)  170 

OV-2  ARP-2  2-  1  I  230  reyi 

OM36  2'>  1  4  2JU  "o 

DM2S  1-J  2  3  aV' 


001 

0015 

Mi 

Mii 

Mil 

Mi4 

Mi4 

Mi7 


AMI  FMamont 
Xfmr  2i2  5« 
b  Amp  ftOOO 
V  To«t  Slip. 
Approi  i',* 
SQ  Eaay  to 
M'lynt. 

Pr*rp  $2. IS 


RC-73TO 
SUPERHET 
RECEIVER 
«/IO  TuPm. 
6  Holoctor 
R«lay>  oprr- 
ato  OR  Xial 
Controlled 
Fro*  100  i- 

110.3  MC 
Can  aatily 
fto  converted 
to  2  Mtr. 

ham  band*. 


WIRE 
WOUND 
POTS  %#*< 

30(KN)U  I  rerialoti 
watt  1 

.VMntu  litTOR  wattl 
i4.4NN>tj  rrerbuon 
watt  I 

hN.fHRrii  Hr»*«lBtoo 


drtvor 


PC10C 


CONTOOL 


BO  AR93 

23330 

3500436 

2A066 

ZA066 

B-ISpork 


Cond"'*^ 

Var  Bblo 


Complete 
1250  00 


GIBSON  GIRL 


0-104 


PROJECTION 

LAMPS 

RECORDERS 

RESISTORS 

SELSYNS 

SCOPE 

ACCES 

SHOCK 

MOUNTS 

SOCKETS 

SWITCHES 


*3053 
P£  nCM 
DM21 
CW2IAAJ( 


TELEPHONE 

EQUIP 

TEST 

EQUIPMENT 
TRANS¬ 
FORMERS 
TRANS-  N 
MITTErtS 
TUBES 
WAVEGUIDE 
WAVEMETCRS 
WIRE 


CONDENSER  TUNING 
UNITS  FOR  BC  191 
Write  up  In  OCT  OST  for  epn« 
te  vhf  free  me4er 

TU  I54»  to  KKIP  KC 

TU  A—  imw  to  4504  KC 

TU  4500  to  6200  KC 

ru  ft—  6700  to  7700  KC 

TU  ft—  7700  t«  iOOOO  KC 

TU  26—  ?0D  to  500  KC 
Pric*  $2.49  m. 

All  m»  rch  ffuar.  Mat!  or<!era  promptly  fllled  Alt  pri<  ea  K.O  H  N  V.  C. 


Ganp  Tunlnp 
Caparttar  w/ 
15  TmM4.  4- 
6K7.  i-4L7 
1-615.  2- 

686.  3-6F6. 

I  6N7.  1-4 

SC7.  2  2051. 

I  324  El- 
r  pupal  CMd. 

•nt  r  <>  D  liMted 


60  77KM  U  40  I'MJ  .330  MC  101 


ernp  pend  I*  O. 


Min.  Ordtr  $3.00 


II.  Min.  Or4«r  $3.00 

l*hf»n«‘:  IliXby  B-  f  12  4 
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BRAMO  M€W  SURPLUS  OffSRSB  BY  A  LSAOING 


A  C.  MOTORS 

S07I930,  OcKo.  ll^iV  ,  60C,clr  7000 
'  P  Prtc«  $4  SO  Mch  «•«. 

3493S-2.  Hoyd'/n  Ttm  ^ 

ing  Votof  I  10  V  .  60 
cycif  2  2  «  * 

'P- 

Prt€0  S3  00  ro  net 

Typ«  1600  ►  loyd  Tirr.tr-g  -t.,r  MO 
V,  60  Cycle  J  2  4  rpm  vw.ih 

bro^e  Price  S4  00  eoch  net. 

Ttm  1600  Hav*l<jn  Timing  V.  -tyr  MO 
•  60  cycl»*.  2  2  at  I  240  r  p  m 

Price  S3  00  eoch  net 
Type  1600  I.niing  V  f  >r  I  IQ 

.  60  Cyde.  2  3-9,  I  r  p  m 

Price  S2.70  eoch  net. 
^-pe  1600  Hord'ifi  V  .tor  110 

V  60  ivClr  2  2  w  I  f  . 

Price  S2  70  eoch  net. 
Type  1600  liming  V.  r  ,r  MO 

2  60  C^cle.  3  *>  w  .  '  r  p  m  Wifi> 

shift  unit  fur  out'jnHJhC  en;iying  on<J 

d'senguying  pf  geofs 

Prico  S3  30  eoch  net. 
Type  1600  Mo.d  *n  liming  M  il  ;r  MO 

V  ,  60  cycle,  2  2  w  .  I  60  f  p  m 

Price  S3  00  eoch  net 
Cottern  Air  Devices  Typo  J33  Synchfi;n 
V  .!>if  Mi  V  400  Cycfr  3  phose 
8.000  r  p  m  Price  S8  50  eoch  net 
Telechron  Synchronou%  Motor,  1  vpe  B3 
Mi  V'  ,  60  Cycle  2  r  p  m  ,  4  w 

Price  S5  00  each  n't. 
Borber  Colmon  Civstrix  Mot'^r  .pe 
AVIC  iOVI,  reversihle  24  v)It.  DC 
^  ompy  I  k  P  M  ,  Torgue  500  m  Ihs 
C'.'ntjins  2  ad|ustohie  hrmt  '.witches 
with  c«>ntucts  for  p'/sit-vin  mdicatiOfs 
Meol  for  use  us  a  remofr  positioner  or 
O  I'eom  or  television  ontenno  rotofor, 
will  i^yetQ^e  on  AC  60  Cycle 

Price  S6  50  eoch  net 


SERVO  MOTORS 

CK  1  Pioneer,  2  phase  400  cycle 

Price  SIO  00  each  net 
CK  2  Pioneer,  2  phase  400  cycle 

Price  SIO  00  eoch  net 
10047-2-A  Pioneer  2  phvise,  400  cycle 
with  40  I  reduction  gear 

Price  SIO  00  eoch  net 


FPC-25-16  Diehl  Low  Ineriio  20  V  .  60 
Cycle  2  phose  1600  r  p  rrs  85  omps 
Price  SIO  00  eoch  net. 
CK2  Pioneer.  2  phosr  400  CyC  w-th 
40  I  »e.HjctK'*n  •gear 

Price  S11  So  .‘och  net. 
CK5  Pioneer,  ptiose  40  .c!e 

Pr  ce  S20  00  eo  net 


MINNEAPOLIS  HONIY Will  TYPE  B 
Port  No  G303AY,  I  15  V  400  cycle 
.  i'^'vise  tiudf  n  grsjr  irjuitiisn  50 
•  •  iiii  •  Pneo  SIO  CO  eoch  net 


KelUmon  Ty^  776-01  400  cycle  2 

phose  drop  up  type,  tiB  phase  voltage 
29.  voriQbie  phose  35V  mo*imum, 
treguency  400  Cycle 

Price  SIO  SO  eoch  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730*2  Indicator  end 
AN5730  3  Tronsmitti'f  26  V,  400 

CvCl'* 

Price  S40  00  per  set  new  tooled  beiet 


Schwem  f  ri*.' 

Gyr,  l,p.. 

I.  .G 

K  Rote 
46800 
two  28 

V  DC 

'  n-it  jf>' 

peel  gyr.. 

8  .  4  25- 

k  S-r- 

4  4  2d 

Price  515  00 

eo.  net 

Sperry  AS  Di 

feCtJ>'M 

Gyi'i  P. 

't  ^^.3 

656029  lib  .  ■ 

400  Cycle, 

Price  $17  50  coch  net. 

644090  Conta 


Part  No  656030 


stant  speed  gyro 


D.C.  MOTORS 


J06962S,  Olco  Constont  Speed,  27  V., 
120  r  p  m  Built-in  reduction  geors 
dnd  q',»..Tn  )r  Price  $4.50  eocS  ne*. 
C-28P-1A.  John  Oiter  Series  M.ior,  27 
V,  0  7  amps,  7000  rpm,  l/lOO 
h  p  Price  $4  $0  eoch  oet. 

Jaeger  Wotch  Co.  Type  44  K  2  Con 
factor  Motor.  Operates  on  3  to  4  5 
volts  D  C.  Makes  one  contoct  per 
second  Price  52.00  eoch  net 

Ccncrol  FIcetric  Type  5bAI0A)52C,  27 
D  y.  ,  U  63  amps,  1 4  02  n 

torque,  145  rpm  Shunt  .Vound,  4 
KO'J  rfvorsitjU  Price  $5  00  eoch  net 
Gcncrel  Electric  Typy;  5BAI0AJ37C,  2 
7  DC,  OS  amps.,  8  oz  ,  in  torque 
250  rpm.  Shunt  Wound  4  leads  re 
versit.le  Price  56  50  each  net 

General  Electric  7ype  SBAIOJIdD.  27  V 
0  7  amps  I  10  R  P  M  I  oz  't  torque 
Price  56.50  eo.  net. 


D.C.  ALNICO  FIELD  MOTORS 


S.  S.  FD6-16,  Diehl,  27  V  ,  10  000  r  p  m 
Price  $4  50  eoch  net. 
S  S  FD6-18,  Diehl,  27  V  rpm 

Price  $4  5j  each  net 
5  S.  FD6-21,  D.i  >il  27  V  100UU«pm 
Price  54  50  eoch  net 
5069466  D.  ic.  .-7  *>  v  10  000  RPM 
Price  510.00  eo.  net 
5069600  Delco  27  5  V  250  RPM 

Price  510.00  eoch  net 
706343  Delco  27  5  V.  10.000  RPM 
Shaft  0  5  in  long  Price  $7.50  eo  net 
5068571  Delco  27  5  V.  10.000  RPM 

with  blower  ossembly. 

Price  510.00  co.  net 
5071895  Delco  27  5  V  250  RPM 

Price  $10.00  eo.  net 
5072400  Delco  27.5  V  10,000  RPM 
Shoft  0  5  in  long  with  worm  gear 

Price  56.75  eo.  net 


8TJ9-PDN  Transmit 
ter  24  V 

Prico  53.75  eoch  net 
8TJ9-PAB  Transmitter  24V 

Price  53.75  each  net. 

8DJ11-PCY  Indicofor,  24  V  Dial 

morked  — 10*  to  -.65* 

Price  54,50  eoch  net 

80J11-PCY  Indicotor,  24  V  Diol 

Marked  0  to  360*. 

Price  57.50  eoch  net 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 


AMPLIFIER 


Pioneer  Gyro  Flui  Gate  Amplifier,  T.p< 
12076  I  . A 

Price  517  50  eo.  net,  with  tubes 
Cl.  E.  Servo  Amplifier  Type  2CV2A1 ,  115 
V  400  cycle  Price  510  00  co.  net 
Minneapolis  Honeywell  Amplifier  Typ. 

G403,  115  V  400  eye'e  Price  58.00 


37  EAST  BAYVIEW  AVE..  GREAT  NECK,  N.  Y. 
TelepbBiie  GRut  Ntek  4-1147 


Write  for  Catalog  NE100 


U  $  Erpof*  Li(VA<«-2140 
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SEARCHLIGHT  SECTION 


SUPPLIER  OP  PLPCTRONIC  &  AIRCRAFT  PQUIPMEMT 

- - - 


INVERTERS 

WinckarfCt  Carp.  Inverter  PU.'I6  type 
MG  7‘30  Inpof  24  VDC,  60  omps 
Output  115  V  400  cvcie  I  p^Hjse. 

6  5  amps.  Price  $60.00  Mcli  Mt. 

Lelond  type  10285,  Input  28  V  O  C  at 
60  amps  Output  !  1 5  V  3  phase  ot 
750  V  A  ,  2o  V  ,  400  cycle,  single 
phase  at  50  V  A. 

Price  $100.00  each  net 

I49M,  Holtier  Cabot.  Input  28  V.  ot  44 
omps  Output  26  V.  at  250  V  A.,  400 
cycle  ond  115  V.  ol  500  V  A,  400 
cycle  Price  $40.00  each  net. 

I49F,  Holtier  Cobot.  Input  28  V.  ot  36 
omps  Output  26  V.  at  250  V  A  ,  400 
cycle  ond  115V  ot  500  V  A  400 
cycle  Price  $40.00  eoch  net. 

12117,  Pioneer.  Input  12  VDC  Out 
put  26  V  ,  400  cycle  6  V  A 

Price  $22.50  eoch  net. 
12117-2  Pioneer.  Input  24  VDC 
Output  26  V.  400  cycle  6  V  A 

Price  $20.00  eoch  net. 

12116-2-A  Pioneer.  Input  24  volts  DC., 

5  amps  Output  115  volts  400  cycle 
single  phase  4  5  watts 

Price  $100  00  each  net. 

SD21NJ3A  General  Electric.  Input  24 
VDC  Output  115  V.,  400  cycle  of 
485  V  A  Price  $25.00  eoch  net. 

PE  218,  Bollentine.  Input  28  VDC  at 
90  omps  Output  115V  400  Cycle 

at  1.5  K  V  A  Price  $50.00  eoch  net. 

ACTUATORS 

White  Rodgers  Electric  Co.  type  6905, 
number  3,  12  V,  DC  13  amps, 

I  ’  j  RPM,  torque  75"  in  lbs ,  con¬ 
tains  odjustobic  limit  switches 

Price  $10.50  each  net 

METERS 

Westan  Freguency  Meter,  Model  637, 
350  to  450  cycles,  1 15  volts. 

Price  $10.00  each  net. 
Weston  Voltmeter.  Model  833,  0  to  130 
volts,  400  cycle  Price  $4  00  each  net. 
Weston  Voltmeter.  Model  606,  Type 
204  P,  0  to  30  volts  D  C 

Price  $4.25  ooch  net. 
Weston  Ammeter.  Model  506  Type 
S-61209,  20  0  100  omps  D.  C 
Price  $7.50  each  net  with  eit.  shunt. 
Weston  Ammeter.  Type  FI,  Dwg  No 
116465,  0  to  150  omps  D.  C. 

Price  $6.00  eoch  net. 
With  est.  shunt  $9.00  each  net. 
Westinghouse  Ammeter.  Type  1090 
D-120,  120-0-120  omp  D  C 

Price  $4  50  each  net. 
Weston  Model  545.  Type  82PE  Indi¬ 
cator.  Colibroted  0  to  3000  RPM 
2^i"  site  Hos  built-m  rectifier,  270* 
meter  movement 

Price  $15.00  each  net. 


RECTIFIER  POWER  SUPPLY 

General  Electric,  Input  230  V.  60  cycle 
3  phose  Output  1 30  amps  ot  28  V. 
D.C.  Continuous  duty,  ton  cooled,  hos 
odfustoble  input  tops.  G.E  model  No. 
6RCI46F.  Sue.  Height  46”,  width 
28”,  depth  I7V5''  Price  $200.00 
each  net.  New 


PIONEER  AUTOSYNS 

AY1,  26  V..  400  cycle. 

Price  $5.50  each  net. 
AY  140,  26  V,’  400  cycle,  new  with 
calibration  'curve. 

Price  $15.00  each  net. 
AY20,  26  V  400  cycle 

Price  $7.50  each  net. 


AY5,  26V.,  400  cycle  Hos 
hollow  shaft 

Price  $7.50  eo.  net. 


AY 540,  26  V  400  cycle,  with  pointer 

for  I  B1  $  I  82  Indicator. 

Price  $10  SO  each  net 


PRECISION  AUTOSYNS 

AY1310,  new  with  colibration  curve 

Price  $35.00  each  net. 
AY201-2-A  Price  $35  00  eoch  net. 


PIONEER  AUTOSYN 

POSITION  INDICATORS 

Type  5907-17.  Dial  groduoted  0  to  360’, 
26  V.,  400  cycle 

Price  $15.50  each  net. 

Type  6007-39,  Dual,  Dial  groduaied  0 
to  360*,  26  V  ,  400  cycle 

Price  $30  00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12606-1 -A  Pr.ee  $40  00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 
Soturoble  Rcoctor  type  output  trons- 
former  Designed  to  supply  one  phose 
of  400  cycle  servo  motor 

Price  $8.50  each  net 


PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A,  5  tube  amplifier,  Mog- 
nesvn  input,  1  15  V.,  400  Cyde 

Price  $17.50  each  net  with  tubes. 


nsTrS 


BLOWER  ASSEMBLY 
MX-215  APG 

Jahn  Oster,  28  VDC  ,  7000  r  p.m 
1/100  hp  Price  $5.00  each  not. 
Westinghouse  Type  FL  Blower,  115  V., 
400  cycle,  6700  r  p  m.,  Aiiliow  17 

C  F  M.  Price  $5.00  each  net. 

RATE  GENERATORS 

ASBl 

FI 6,  Electric  Indicator  Co.,  two  phosa, 
22  V.  per  phase  at  1800  r  p  m 

Price  $12.00  eoch  net. 
J36A,  Eostern  Air  Devices,  02  V  per 
r  p  m  Price  $9.00  each  net. 

B-68,  Electric  Indicator  Co.,  Rctation 
Indicator,  110  V.,  60  cycle,  I  phase. 

Price  $14.00  each  net. 
PM-1-M  Electric  Indicator  Co.  Some  Ot 
type  B35  2  V  per  100  RPM  Ma*. 
speed  5,000  RPM  Con  tie  used  ot 
DC.  motor.  1  77  HP.  115  V  DC. 

Price  $9.75  eo.  net. 


SINE-COSINE  GENERATORS 

(Resolvertl 

FPE  43-1,  Diehl,  115  V.,  400  cycle 

Price  $20.00  each  net. 

SYNCHROS 

IF  Special  Repeater, 

115  V.,  400  cycle 
Will  operole  on  60 
Cycle  of  reduced 
voltage 

Price  $15.00  each  net 

2J1F3  Selsyn  Generator  115  volts,  400 
cycle  Price  $5.50  each  net. 

2J1G1  Control  Tronsformer,  57  5' 57.5 
V,  400  cycle  Price  $1.90  each  net 

2J1H1  Selsyn  Differentiol  Gene<  nor 
57.5/57  5  V,,  400  cycle 

Price  $3  25  each  net 

W.  E.  K$-S950-L2,  Sue  5  Generotor, 
115  V.,  400  cycle 

Price  $10.00  each  net. 

1G  Generator  115  V  ,  60  cycle 

Price  $40.00  each  net 

SG  Generator  I  1  5  volts,  60  cycle 

Price  $50  00  each  net. 

SSF  Repealer,  I  I  5' 90  V  ,  400  cycle 

Price  $19.00  each  net. 

2J1F1  Selsyn  Generator,  115  V  ,  400 
Cycle  Price  $3  50  each  net. 

S$DG  Differential  Generotor  90  90  V., 
400  cycle.  Price  $15.00  each  net. 

1CT  Cantrol  Transformer,  90  55  volts, 
60  cycle  Price  $40.00  each  net. 

POSITION  TRANSMITTER 

Pioneer  Type  4550-2  A  Position  Trons- 
miiter,  26  volts  400  cycle,  gear  rotic 
2.1.  Price  $15.00  each  not. 


37  EAST  BAYVIEW  AVE..  GREAT  NECK,  N.  V. 
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GENIRAL  ELECTRIC 
TURE  SPECIALS 
N«w  Mf4  bv  6  C 


ASB  YAGI 
ANTENNA 


^ULSE  TRANSFORMERS 


•i.7S 

li  r% 

u  rs 


TUBE  SPECIALS 


V021-A  CALLOWHILL  ST.'  PHIL 

r*fcphonet  .  MARKET  7-6S90  and  6591 


AOWif’ 

A$Li 

STUB 

ruNiwc 


%  iLtMClET  nOTATABLC  AAflAV  — 

4M  TO  MO  MC  $7.00 

iAMC  f  Accrr  double  btackco 

•  ELEMENT  4M  TO  MO  «  . 

•C  $12.70 

ErE6*^  OmM* 

^  ft  tlMBMt  S7t  U  ftio  MC 

r  $29  40 

.  _  .  cofi  B«  iWBpliftB 

v(th  Nydr«ylK  cOfitroU  Of  $2f.S0 

Pf  ft«t  OddtflOflOi 


W.  E.  MERCURY  CONTACT  RELAYS 

GUM  MftlftO  auminr  yttltd  SPOT  amamMIm 

ftiMnvti'ftlly  •fttutaO.  UmO  U  W«t«ra  SiMtn* 
D  ift047T  hifh  %pm4  piMft  ift  rMftin.  B«Mlr  T*Nr 


GENERATORS 

m  frp*7lft  lA  fOAry  M*4«l  NCA  )A 
kV  Id  4A  ftOft  u  I4*H1  (T  I  4.  DC  M 

Br«*ft  Nm  —  OrlfiRftl  PftCftUf 

lift  lO 

mr  ITU  I  A  OyfftVl — M  V«l»« 

rftnft  No*  -OrlftiKRl  P*<  kUft  UM 


CONSTANT  VOLTAGE 
TRANSFORMERS 

f*4*r»l  CftAiU.Tt  V«lt6ft«  TraRRloraiftr  Itpftl  M'lUV 
SO  ftOcy  OutftEit  IISV  2i0W  $M  00 

S«U  C«««Unt  Veltftftft  TrantftrMar  UftMt  M>i2SV 
tiOry  OdtftMl  IS  IV  2ftSVA  $34  70 

S«U  C#ARtant  V«lt»ft«  Traii«f*rfli*r  Inpyt  lO$*l2SV 
««Ocy  0«tp«t  HSV  iOVA  tiS.Oft 


flONEER  SERVO  SYSTEM  UNITS 

•  Trft*  12#;)  lA  T«r«a«  AmpUP**  Uftttt  lift  V 

4ft0  ty  CftfliftE***  V«tft  TwftM  t>4ftS 

•  A«ftMA*«  AMy  ft«Fwraftl«  fl**«t«f  T|rf« 
U  MM<y  RAR—  400  ^y»E«  ft»*v  M><yf  tS  W 


SELENIUM  RECTIFIER  STACKS 

EULL  WAVE  BBiOCC 

MAIIMI  M  IIA|IN4«?»  MAXIMI  M  RaIINCH 
AE,  VOl  TA  INPI  I  .  It  A<.  Sol  TS  INPt’T  •  40 
IH.  VOI  IS  Ol~r  .  14  ft  IM.  VOI  IS  OI  T  .  .  A4 


COAXIAL  CABLE 

IIGI  'U  US  00  p«f  1000  ft  Otfiyr  fyp*« 
in  ttft«h 


TYPE  "J"  POTENTIOMETERS 
7Sd  each 

•  Shaft|K?«U  Shaftj 


SPRAGUE  PULSE  NETWORKS 

It  lA  i-IOBOrP.  7S  HV.  E”  Cirvai*  I  *im 
700  PP%  07  •Amr  UiRaO  I 
r  I  f  t  I  TUO  07P  7  I  0  V  C**  Lirvvit  S  aiki 
700  PPO  07  aAMt  lapaO  S  Raniftat 
^  I  |4  ift  ft/P.  7  S  HV.  f  '  r.lrf«H  4  iarlUnt 
ift  al.raRM  «0  PPL.  «7  •Am*  IMpaO 
10—14  I  I  too  SOP  II  KV  t  ‘  CIrcalt  I  ft  a 
fta«  000  PPft  SO  ftAma  lapaO  4  RartiaaR  I 
tft-  14  I  lOO  SOP.  Ift  My  f  -  Cireall  ft  ain 

Ito  PPS  so  aA«R  lapaO  ft  aaettatit  I 


R*al4. 
lOOK 
lOOK 
tPOK 
lOOK 
ISOK 
700  K 
7S0K 
1  SfC(; 

Trlpto  lOpK  •  S*  Shaft  -  I  47 
.All  abaft  IrnOtha  hay«>n«f 
huahln'o  •  SS  atrvw  alori 


STANDARD 
BRANDS  ONLY 


BRAND  NEW 
FIRST  QUALITY 


COMPLETE  STOCK  OF  RECEIVING,  TRANSMITTING,  CATHODE  RAY,  THYRATRON 
IGNITRON,  MAGNETRON,  KLYSTRON,  PHOTOCELL,  T-R  &  ATR  TUBES. 
QUOTATIONS  UPON  REQUEST 


WESTINGHOUSE  HYPERSIL 
TRANSFORMER 


COAXIAL  CONNECTORS 


KCA  HI-VOLTAGf 
TRANSFORMER 


fniufotod  For 
Voltage  Ooobfof  l/to 


ftj  ISP  Ift  t  4.-7I  I  a?  I  t;. 117  r  7ft 

a.ft-li  I  17  t  <.-iJ  I  lift  I  <;.|7l  I  l.li 

ftj  iH  ioi<;  71  r  Ift  10171  i  .Ift 

a«  IJ  a#  I  (.  74  t  a?  r<;-17ft  I'  .Ift 

U  IR  40  I  (.-77  1  ftN  ri.-IMft  11.117 

A«  ISP  40  I  (.-/ft  t  HA  1  (..|ftl  AP  ftl 

HA  ISI'N  40  I  (.  AO  I  I  70  MX  lftft  1  41 

HA  I  I  I  17  1  «.  14  ('  17  HO  (  i;  Ift?  I!  I  11 

HI  77AP  I  10  t  (.  Ift  r  17  HO  I  i;  70ft  I*  ftl 

HI  771  1  4H  I  I.  A?  I  17  HO  (  (;-7ftft  V  I  77 

HA  77R  4N  1  4.  ftn  V  ftl  I  <;  7ft4  I  1  74 

Hi-77SP  Hft  (  <J  Hft  r  HH  (  <;  7ft0  |l  ftft 

fULL  Line  Of  lAh  ApPPOVEO  COAXIAL 
COhhECTORS  lb  STOCK 


SO  EACH 


TEST  EQUIPMENT 

(  Barbar  Lift*  Mod.  VM  75  VTVM 


a  (tonarpl  Radia  Modal  P-SOOA  Standard  Sipna 
Ga«'«fatar  (Sama  aa  G.  R  SOSA  tiropt  covara  ftKC 
to  17  MCI  •  I4S0  OP 

a  TS  iOA  APN  Dalay  Lina  Taat  Sat  133  00 

a  TS  19  APQ  S  (.ahftratar  579  0 

a  AT.4ft  UP  ‘  X  '  Band  Ham  ft.)  f S 

a  REL  w. list  Fraaaanry  Matar  iftO  770  MC  |A3  ftft 
a  CWI  60AAG  Ranpa  Caltftratar  far  ASB.  AftE,  ASV 
and  ASVC  Ra(«art  tip  pS 

a  CKV  I4AAS  PtiAntam  Antaana  tar  Traraaiittary 
up  ta  400  MC  SII.7S 

a  TS-iift  AP  X  Rand  Taat  Sat  Pii<a  aa  raaaaat 
a  TS  IM  AP  Prim  aa  mauaat 

a  CPR-ftOAAl  and  CPR  ftOAAM^lFF  Tmt  Sata 
tpalri  tIft.ftS 

AN^APA.?5  Rarordar  $147  SO 

IH  IH  APR  I  Twnint  Unit  595  00 

a  C  D  Quiatana  Filtar  Tyaa  tF  Ift  llO  330  V  AC/DC 
2li  Amp*  •  tl  00 

All  Mama  Nan  Campt  Whart  Nutad  *  (Eic  Uaad 
raftdttiaa) 


KOLLSMAN  INSTRUMENT 
LOW  IMIRTIA  SIRVO  MOTORS 
«)7  0240  RS  *•  Volli  — 100  CtcI.i 
S  W.ft.  -24S0  RPM 

Sotttfoctonly  at  40  Cycl.. 

a)  Prtca  SJ4  SO-  Oat  Ptic. — »t  22  M 

*7*®  EACH— Lott  0»  10 


COMPONENT  SPECIALS 

P(  SKS  4ft(.  IP  Hnip 

4A4*  TO  Amp 

MOLDED  PAPER  CONDENSERS — 

•  7  Milt  TOOftIH.  04(AFa  5 1  M 

•  ft  TOO  04  S  I  ao 

1  700  04  W|  1  00 

7ft  t—  Oft  4  00 

1  4ftft  Oft  ft  00 

oas  ft##  04  H  ft  00 

•1  ftOO  07  4  7ft 

PS  ftOO  OH  ftft# 

crystal  diodes— 

inti  7ft|  IN77  HH.  INM 

IN7IA  1  Ift|  INTA  I  Iftl  |N4ft 

INTill  1  7ft|  1N77  1  aft|  INftl 

Phaaa  ahlft «  ai«at  Ifitr  TyprO  •  lft0714 
ainOla  rt»iar 

HIGH  VOLTAGE  MICA  CAPACITORS- 

I  yiw  4.  1  004  mtd  ft  KV 

r>|2a4«|  aaaift  mM  70KV 

I  »  pa  I  4  ATftO  OOOft  infst  TO  K  V 

l*pal4  -7iirK  aoift  mfd  4  KV 

Tyaia  t  4  iOAHK  007  m hi  ftKV 

I  ypa  I  4  -lIlft.A  OOOOft  mKl  1ft  KV 


SOUND  POWERED  TELEPHONES 

•  U  H  INSTRUMINT  Trpa  A  740 

•  wiHTfMh  IlMTRIC  Trpa  O  I7VM 

•  AUtUMATK  f  Ll(  fRIC  T^pa  GL  HiTRAO 

U  %  hAW  TYPI  M  HEAP  AND  CmEIT  OETS 
THaaa  prp  HtpH  auaii«y  Haavy  duty  aalta  aa«  (a  Oa 
raaturtd  aitft  aftpaaar  aaMa  now  aralUftIa  Oaaipnad 
ta  attftRtand  r«4  tin#  aHacft  vlftratiaa  aalt  wator 
taFTaaiatt  tamaatatwa  and  ar**na'*  taata  ANY 
TyPI  514  tA  pa.  571  M  aar  aair 

TSlpHANOftlTS  5a93«ft'K 


FILAMENT  TRANSFORMERS 

All  IlftV  40iy  Pf Imarp  aaioist  whara  oxnS) 
rif'  hami  aralM  ftV  ftp  I  \  I  ^ 

t'I<'  hartu  aaalPKl  0  3V  toOOA  I  1 

I'M'  harm  aaala«1  0  3V  ^  2  i 

lUylhoan  harm  aaaipM  6  3VA('AoOA  II: 

lUyUwAiD  hanti  aaaJa<1  6  SVI'T  ^  Sa.  0  3V 

p  5a  2  1 

r,  K  -  A  3V  A  13a.  0  3V  iAl  2  \  11 

lYl  114  -730V  Sac  1 1 V  «  I  .ft \-75K  V  luiul  4H  O 
l^rl  115  73*»V  W  yvcr  «35A  7  4 

Aiiirrtran  5V  (B  IODa  35KV  tiwul  Ift  s 

0  .HV4''|  U  6A.  0  3V  l'T  a  7ft.  0  3V4T  U  2A. 

2VyV(T  a  5  ft.  3SV<^  a  5  A  4.7 


MISCELLANEOUS  EQUIPMENT 

10  4APN  4  ladiPOtar 

R  7  APS  7  Ra«ft*»ai  * 

R  '4  aP4  ift  Raratrar  * 

ftl  R  S77  tran»<at»af  S 

Rf  r  Ary  i  Ttan»<atrt< 

I  i  •  I  a  fyria  Alta* 

Rll  .••  •mala  .^atrat  u  f 
RIP  i4  laaiaia  rantral  yn  t 
RT  A  I R  l2  74  V  irnainat  rf 
Hi  i.MafftlT  Raaatrar 


OIL  FILLED  CAPACITORS 

»  114  vtr 


GENERAL  ELECTRIC 
AMPLIDYNE  Motor-Generator 

ot  <1  R  till*  IISV  1  ph  no  rt  II  JA  i«M 
Itrvi  oKiriDutiUA  duiT  rnitior  couplM  to  i«  K  a<M|ai 
.VAVIn'KllJt  25(>v  1>1'  2A  0.5KW  34.'.<  RI’M  AmpU 
•l)tta  (nnnfa  -  r 

Brand  Now  $107.50 


SPECIAL 


MONTHLY  BULLETINS 
SIND  IN  TOUR  NAME  AND  ADDRESS  TO 
GIT  ON  OUR  MAILING  LIST 
Aff  mpfpfipl  bfnd  new  and  fwffy  ^waranfaad 
Iprmt  20%  caiR  ••tk  ardar.  ba/anca  COD 
anfaii  rafW  All  pricai  FOB  aar  wmaboaia, 
Pbifa  Panna  tab/act  fa  ebanoa  wifboaf  naftca 
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SA%II5DU^0  IniRi*  I-  \ 


lo4»l  &AM1I0AID  A".i> 
I H  24  »mp  .  ' 
i.t  u‘  27  Mn  44  aii'b 


In;'  .t  1.  .  Mm  at  14  an.p  .^AAn  RTM.  HAit  IW«r  nir^ 
tH.'j  .t  I  r.  KVA.  I'F  ItO  Volt.,  Ar.  I  lli  lit! 

!■>  4  *mp  i  t'l’oniAti.  m*itr<''W  i-r 

■.  l.i.r  ••»rt  o»*-TA*i.rfj  lui.v  8r«Ad  N«» 

%****  Hi  Ai»>»  A.Ai.Atir  fur  Mm'  '  prrAtluo  «r  tlw 


W****  VA  11'  24  •  \ 
SPECIAL  PRirc 


Cl«rtrt0  Tvt*  B  Manf*  Motor  for  ho4»ti 


<*NAN  «•»«  LK  M«J  SITS 
V.\i'  r,4J  r\r  tN>i*r<l  l.»  oi’r 

II.'.  V.  1  it,.  fT  . 

ANit**  un  X  «  ’b  22''  44«»  i., 

I.SAS  X  \x  u.  M<;  M!TM  J 

V  Si\  I  ^  »  M 

WMh  3  rh  tl>  44  •  M  ' 

<4K  Rr.o.o  ilM  V  A*  .  ■  \  t.p 

•w  i  1  «s 
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Ex€epfional  Values  From 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


MARATHON  MOTOR  GCNIRATORS 


Typ^  with! 
v>>|ioic«*  onii 

llobuUt  I.N .  ....  $73  «»0  , 

"‘onir  unit  oo  At>«>vt>  «  'h  12  A'IH'  Input  «n<1 
•  I  VA  $«4.00 

CENTURY  MOTOR  GENERATOR  SETS 

7.3  2*<!  \..li-  !•«'  t..  ir  \t.ltf.  At’  1 

■  inicl**  phaoo  •  >'1^0  . .  with 

out-  rr.A'i-  Controller  ^n  1  pu.-<:.  t.utton  : 

utot.ori 

ALLIS-CHALMERS  MOTOR  GENERATOR 


G.  E  OIL  FILLED 

JKI^r  OUTDOOR  TRANSFORMERS 

^  K  Hrtn.l  Nr«  3  K\  A  T>po  HS 

B  Stitfn  i>2<'0Y  li:  S3<*  Alo«>  oOoO 

V  4  >uY  lU  23<i  Itron  l  N«« 

K.(hf*r  typ.  Sp^.  lal  $40.4>O 

HOLTZER-CABOT  MG  149F 

Input  ZH  \  '.to  1>4*  at  3<»  ampo  IPitput  2< 

\  •!{»  ar  ’  -U  V  A  4vO  «  po  anti  U.>  Volto 
at  '.tju  \  A.  400  oyMro  HvPuilt  liko 
now .  $24.73 

GEN.  ELECTRIC 
AMPLIDYNES 

Modol  SAM:sAB4;:  7S0 

«at’«.  laput  440  3  #0.  ! 
Output  230  \>»tu  IM‘.  '! 
aoturroor  i430  KVU  tiU.OO  I 
Voupi*'!  <1  ractly  P*  con  i 
trul  oitMor  oa  oumniun 
4^  M.-W  *««P».  l»  t*  12  3  on  p 

>;-<cia.  4^33  OU 

MrHiH  SAMTIIABSOA.  r.>iO  «*;'«  input  . . . 


-A  GIN.  ELECTRIC 

TRANSFORMERS 

[  1  K\  \  4  II'.  Rrati'1  New 

f  ^  liv  hO 

J  ^  roe-J  *.»',•  -r.!  H.'  so 

4K\A  !P  fJ-  It  «i,.f 

N.a  12t.00 


WESTINGHOUSE 

TRANSFORMERS 


<>«*iirn»l  IQrrlHo  Synrhm- 
nouu  Mtiliir  or  %llrriiAf«»r; 

exiitat.on  2  A'olta.  aprratinir 
at  or  tirlivartnff  110  Tnlta  S 
phaae  fiO  .  y  |a«  at  131)0 
apet'il .  nu  natii*  plate,  tut 


GENERAL  ELECTRIC  DC  AC  MG  SETS 

tour  B.uint  Matin*  Unlti-  J'  111-  l.lii  y.  in 
.l.ln.1  .  alr.Tr*>.,t  j.  !•  KVA.  ■  I'K  l.HI  III  M 
"  lilt'll  11.  \.,,t,,  AI'  Sinai*  11.  nil  nirl..  Il.il 
II  a  .1...  I  l.*a’lni  «•! :  marlu*  Jut)  I'.ran  I  V.« 

IMS  Cl» 

HERE  IS  EXCEPTIONAL  VALUE 

Roooint  tnd  Myrrt  Motor  Gonorator  Ualti.  Oprrato 
■t  no  Vo4t«.  AC.  tintio  photo  00  rye  and  dolKof 
i2  40  Volt*.  DC  Can  bo  uiod  with  OHd  rhopotat 
to  4upply  24  20  VOC  tbr  Iho  oporatipa  of  poro 
opuipmont  from  llphtlnp  lino.  Bptod  ot  40  wpttt 
but  wilt  dolivor  200  wattt  for  intormittoot  pporp 
tinn,  (toar  hood  buitt  Into  ono  ond  rutptoo  oitornal 
thaft  at  22S  RPM  An  oiroptlonal  valuo  at  $10.75 
•arh  With  0#ld  rhooatat  $20  00  AIm  availpblr 
tor  oporption  at  tIS  VOC  at  $12  50  and  with 
rhooftat  at  $ii75  oarh  both  anitt  ha«o  14 
HP  Motor.  Stmh  up  on  thrto  «ot«  whilo  thoy  ar* 
availabl#  Spociat  prico  pn  puantHy.  Robullt. 


W«tt<n|houto  Tranttormrr  Cont'olirr 

ci>n'aiD»  I '•  aatto  12'»  22»'  -  tr*n< 

f'lrnier  w/h  mul’l  tai».  T  •  a.  f  -rurr 
•  l!h  tap  «*  '  L  •:  fir  '.t  «  <1  'r  •ban 

tUr  tporlal  prtrt  |f.  25 

TAPE  WINDERS 

77teor  tape  «tn<1rrt  ri>r>tt«t  “f  • 
l>  .  ft  amprrrr  .tit  .pot.i 

,  an  hr  rsupP'^M]  ffjr  a  n'lkitU'lr 
Ilf  LurpiiATR  alnor  Of  wt^h  »h* 

ar  rml'irtlno  ir  »  to  wt.lrti  it  la  c*«nnr--'r«l  Vutnr  P 
-jnt  wiKiO't  aii<l  'he  «(rnl  thrmrsf  14  iv  n  ‘•tll'-if  hy  a 
itit  111  rtie><-.*.a'  Ttit*  i>  ak>*^  an  ir.«a  .at  ir  !ahf  'at<>r\ 
A^ii,.  l»-Ke  $10  9V 


g  INDUCTION 

”  VOLTAGE  REGULATOR 

Type  IKT  form  M  1  04  KVA.  S 
phaae  4U  ■  y<  Ira.  <ont  fluty.  Itut 
.lu.T  netM.  e  Primary.  201  \  .  10$ 
U>a<l  ail. pa  i>il.nilr.i  \\  gt.  20$  lt« 
W  JJ  X  17-  a  14-  $$S  Olt 

G  E  MOTOR  CONTROLLED 
VOLTAGE  REGULATOR 

Cat  POt7t25.  TSpo  Tin  .  Kimn  —  S<t«  KVA 
I-  aLit>.  <0  if.  Prtaary  <.<IU  11.3.  Lrut.l 
V  14  $  |o<1(N>r  aemer  VtUtaao  .xuitmlimt 

tf  ..  120  1  «u  I  40  lir  $iP  50 

.'4eu4  fiai  ii4(  Ilf  utber  aiaoo  ta  atiHh 


$*.ertrto  Rp»<-iaaty  If  gh  * 

I  •n»rfter  l  u-ta  Priiuary  '2  \Iu 
1«  aniprrm.  SuOO  R  T  \t  ital 
ItrariiigA  Hoi««(]ary  3'o  «oir«. 

l.'iH)  r>.  loo  T5  ampa  27'  V  A 
.'t'.f.gle  ItuJlt  lA  fFe..iielir?  e.jO  i 

t/L '  Hpo«  saay  Ihieml  a'  $30  00  j 


ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS 
T>pe  lt4N'.2  ItKItH..'!  Input  220  V>n*.  3  It.,  to  c)f 
■’too  UI’M  ttutpu!  2‘0  V-i.f*.  20  ari.p  atnglo  pto  ' 
i'>f  .’.tino  VA  3ih)0  Wa*’*  Hrai.  1  .New  i'limpai't 
r>ail  toar. fig  f.tr  rprraft<  a  (-f  Ih  ryck*  euiii|in»'i.’ 

uri «  f  I'itIf’K  $IM  Oil 

GENERAL  ELECTRIC  HIGH  FREQUENCY  UNIT 
fH«r  alitr  a'  44''  J  4n  7’.  an,p  fH|*put.  V  'lt*.  pi 


JANETTE  ROTARY  CONVERTERS 

IP'  Ir.pii*  )!•  \|N  (hitpiit  110  V.'Vt  .  ainglo 

pi  a..^  fire  >'>•!  ,iM.*-it  With  ttMer  for  riimiiiail'4i 

:  14 1.'  Ur  lu..ahi\  ItrbuUt  npei  lai  I'rlre 

$lt  05 

PINCOR  ROTARY-  CONVERTERS 

"  VA  K.Itef'  t  It  •i.-l  Input.  115  VlK.  4  1 

.Vtrp  fh.tpui  2.'  3  I  Vntp 

SPECIAL  PRICE  IIP  00 

KATO  ROTARY 

Tya*  I205A  Madal  lOKAH  lupiti : 

24a  I'Mot  Ill'Ll  tFutpi.t 
1  pha-e  Ml  ry  1 
'  1  .part  aoil  ruggMIr  built 
o'ftt  tuty  itprf  Filtered  Mbork 
I  ^BA  laounteit  Nrw  $M.OO 

I  ONAN  HIGH  FREQUENCY  MG  UNITS 

.  f»N.4S  4uf1  {  Yt'l.K  Mii  St.TH  4  KVA  f>prtatt«a  with 
,  n»  22)  VA<’.  1  fi  r»  M'for  rrp  ud  tbjtps.t 
tinglr  ph  .  1515  00 

I  With  J  Ph  S’."'  440  \t)ior  $545  00 

I  500  CYCLE  M  G  SETS 

IMtMt  ira  l.  m  •  '  ff«-rtrt«‘.>r  n  KW  2  tearthg  unit 
input  I’*'-  24‘>  VIM  .  -futput  iMf)  tolla.  1  ^  wrtght  app 
]mH>  Itw  prUw  $425  00 

RAYTHEON  HIGH  VOLTAGE  TRANSFORMERS: 

1  P'.  214  lir  Vills  He  Mm  V.'llt.  I  0  afuprr*w;  teat 
13.3-1  V.  It'aii  l  .New  . .  $72  00 

ESCO  CONVERTERS 

Keh.tllt  like  new  Input  hO  VIH'  2  3.3 
M^Kr^^Vajt.p  3ttNi  K  )•  \|  (hirpot  115  VAi  . 

2  la  anip  P  K  PaH  lleartnca.  Ii#<>e 
fur  table  nr  aide  muiut’ing  hpeeial  lO.tO 

FSCO  DC  AO  MG  SETS.  .Motor  115  Y.atn.  1V$  IIP 
.  nr  atari .  built  In  »''ltage  reni'afrtr.  fre-  uenry  oootrut 
?lltr»...l.  Ideal  fnr  frlM.*’on,  'adar  nr  any  a4>pU«atlon 
.  rr..uif,ng  ror—tant  mltag"  and  f'e-jurnrv  4F'it|nitt  ll'* 
V  A  14.  40  Pyr.  4fSU  V  A  Itrand  New  .  $120  00 

ESCO  DC/DC  Motor 
Generotor  Until 

(Rarare  at  220  Volt*.  1)4’ 
tu  Irilter  110  Volta.  3.5 
amperre  Twri  id  tbrae  unit* 
ran  ueM  220  VIM* 
*>•  ntifaih  110  u  ltu  v.dta 
IM  Spertbl  Brtra  liSIO 


IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC; 
IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 


established  in  1922 
409  ATLANTIC  AVE. 


WILLIAM  I.  HORLICK  COMPANY 


Tel  HAncock  6-2480 


BOSTON  10,  MASSACHUSETTS 


ARROW  has  the  VALUES! 


•ARROW  SALES,  he 


171714  t.  MUliifM  Avt.,  Chkm^^  H.  IM. 

»«O«0li  HAfftMii  7.f9T4 


SEARCHLIGHT  SECTION 


New 

tlt.tft - 

I7.S4  it4^ 
n.:.4  24.»5 
«.»A  OtS 


\NH  7  ln>1ir«tur  S<  «>{>« 

MN  t«  < 

K  \  10  l».%  }<e<  r.vrr 
KT:  %I*M  Trene.  t 
%■*>  1  ■  . 

Itl  SI7  In*«*r;.ri<.n-  Ar.. 

I  :o  Iun;nK  Met«r 

114  101 

lil  lit  !,•••«  i‘on<l«'nii»-r 
\I*N  IS  I  MF  Ant^nn^  I 
I'  I  OK  it^r 
I  W7  ftiAs  MfU  r 

KM  to  T^l.  i  l... 

I  oni rol 

Kl.  It  A  ntenn  t  « f  t .. 
end  . 

fH  l«  -  A.  ...t  .  . . . 

B<  1000  K-IS'i  t-.  22£.  MC  Torlahle  fXe.ver 
«i1apt*til»>  *•!  tnun^*  »<’<atrur  In  ('«nva« 

CarrytftK  Hao  I  -1  ...  $A.05 

run  no  I  n-'a  t*  r  tU  S7S  I»r«'a**ntly  moat 
nunit>erM  are  a  -n  •  *•  ■  >  n.1 1|  n.n 

with  t  aa**  at  It.OO  ra 

III  S«0  -Antenna  Tun.na  I'rul  for  H*  J75 
Ki'^«*llent  <<  n>1it  on  II..VI  ra 

•>ne  Tuha  lntt<r|'hi>ne  .\tn|'lin»»r  Sma  I  r^.rn 
liarf  alutninurt)  >#«•••  fully  cn<  loat-d  2V«*& 

IS'iES*  Lraa  Tithe  ...7ft 

OOlfl  i'r»m|>lete  A'4'«>tuhe  ae**  nihty  mot«»r 

and  frame  aa  uae«1  In  \K4'1  IratMinitter 
New  ...  »S.^.00 

III  7i>»  Ratterv  r  hft  'ueiKht  Inter 

ph<»ne  atnplifler  ”■  fui’let**  wiit*  *«>.*•  and 
ah'»rk  mount,  hul  1«  an  tiattrry  Niw 
^1  H  lOS  ■  N.u  Olfl.OO 

7?0  I  lr«  till  llreakrf  S»*w  .,10 

•  '•■lllnn  VKo  I>  |  '  ailhrate.l  h.iir  l  and* 

from  JJ  M  tM  32  M  r.tmideie  with 
r»<>'ntnr  lo^tc  na  d<.i'.  and  flywheel 

S«  ale  ti”  «.n  ■  1*1  .Ne*»  .  .••M  h  .O.S 

r  10  .4ni«-nna  ■  •  I  a^eeii.tdv  alMr  tunel  uaed 
I  In  lit  ■  »  f v».r  Kre-iii.-n-  >  raniti  2h-27 

I  Me —fully"*  ♦Id.d  N**w  I*'  for  tl.0.\ 

I  I  0?  !■  t'l  v»-  I  n  '•  •«.  =  d.'if  ree  »  *irTi!*a""  Ind1<  a 
I  lor  and  .•lelevn  r*  e!V»r  New  $I.9.S 

\-m-t  rrafinrtiit  I  t-r  "•la>n  for  sn-H- atnr 


RADIO  EQUIPMENT 

RC  100  B 


Tlii«  toutpmeaf  mode  bv  Gcoerol  Ilec 
tn<.  «•«  dei«9n«d  for  <|re«*od  OM  9\ 
on  idenfiftcofion  of  tfirodtf  oircrofi 


>f  th«  mafidard  1)  n*  h  ra  k  tyie  Btru<'tural 
r  a’  iri"*  •■a<  h  *li«-  uniia  A  full  Irnicth  j 
r-'-r.  ■'  a*  rwrii.a  :l.v  far  .f  the  cabinet  $.t4.bA  ; 

9  ta  dea  a'.ed  ti>  itanatiiit  H  h'  (.ulaed  «>icr>ala  at  I 
'  t.e  iw»  ’vi.e  1;K  Tut-en  opetat'na! 
a'e  and  fl.an.er.t  iir.  a  $19.9.3 

e  ;.ulae  I.r  th^  1'rnl  antMter  $11.9$ 

!•*«  t  the  i»:  4  nieRa<'yrle  reply 
It  ati  1  a  iffl.  lently  ainidify  th»^ae 

$19.95 

1  nil  -  I*  »*f.*  \n  t  IS  kilowatt  !><’ 
'h'lt  Ml.-  fllifi  to  nieaeure  the 
••  --.h.le  an  II  i*.  Tt,  riaruhirier  a 

t<j  meaauie  the  avrraoe  current 
$74,541 


va»l« 


5iN  f  <»3iri«r«<*OH  M  S«l  f*. aether  W  Ih  13  M<K(|II>.\<3  3l5  r4K  11**  771  la  ua^d  f  r 

r*et  I  f  ,  tn>  h  a.'fl  «-«.|.|.er  tuhlr.*  aiid  ne.  ea  fre  luen*  y  ■  ;.*■<  k  na  an. I  fur  tun^ntf  o(>eralt(>na 

aar>  hat  leaf  .a  ue*  d  i.i  fli.  aril  n.a  n'ain  t»n  Itadh.  Tfar.'tt.  Mer  lU'  an.)  Kadi  -  H* 

I  I  M  •.•■■  -Mi.-fi  h  n.  a  a  If  h  di  >  air  under  I'f  .-p  i  el  irer  It  -  7 A  <  J  •  i •  a  a*-{.a  i  a  t  e  unit  (tie.  ha n - 

a  •-  ••t.e.ai  oi.  a  .!irr;i  fii.rn  H u  V  K‘'  «n  .allT  and  haa  .ta  i.*n  jH.wer  aupply  wt.  . 

^  •  $I2..V1  re.iuirea  a  ll»  t.»  Ku  \.dt.  SO  (>•  4'<  •  ytle 

ft\  4  \  M  140  la  fu.'it  ehed  f-.r  rernuval  uf  aour*  e  ,  .  $I9..30 

ti.  -  »•-  <n-iM  ilie  .leri  y.)  t  at  ifiR  .yiind.-a 

I  aa..i  It  ' ....  t.petatea  fr<.ni  I  ’  V  ri>  <  IIMf  \l  M  4M  %l  I  M  II  I  I  ISIt  «  overlna 

.V  40.»  ha  $79. .VI  .  »»•  ,  $5.IK» 

COMPLITI  UNITS  oro  ovoiloblo  of  omoimo  low  ^nco  .  WRITE  TODAYI 


TUBE 

SPECIALS! 


Itr.th  lA?r  A  Tr..r."  Selavn  for  $7.IH> 

Mi  m3\  M.-.»d"Mt  Ad.4i.ter  New  494 

Infttrmullttn  iintl  rrl«-r«  on  fte«|ii«a( 

Ilf  «19  U.  .  eUer  with  K  \  42  He.  tiflef 
MTS  III  Tr.tnaceiver 

T  \  I  T’  '4  e.tf  .» t  I,  nd  Ml*  liHi  Ih'Wer  Pack 
h4  K  fOtt  t’<.jui.a"a  InatiUniton 
It  ^  \I(N  7  t  .IMP  Tr«*:iUatW.n 
MV  20  iHH  Iri"»at1J4'  ..e 

I  I  .  **.  In-'  «.};it  .  n  iK  09  IK' 735 r 

tv  iritl  f.  .I>.r  Ht.l  na  I  nlta 

%^II7  t'omidete  Radar  !n"*.iMn'1oe 


CONDENSERS 


RC  150  EQUIPMENT 


$29.9.*. 

iU.9% 


Portable  VHP  Communication 
Unit 

Tw  '  av  ^  ♦■"u  pment  d'  «lirned 

r  ■.;  r  •'  ..r>  h.  i  **  een  1  and  1^:  rti.>»-H‘  v.  |..« 
I'M  A  l.f  va-!..  f..r  tt  .rnv  u".  •  a  .*  inT»h-l». 
‘in  t  Inclu'l-nif  the  re.  ti,»i  »f»-H  l.|e  a»  r-are  hat 
•-  rv  w.'lah"  t  ut  flfte»-r  i*.  iir*.!"  and  I"  hM*jar.| 
n  4  -'urdv  ..tae  1 1  »,  '  A  9  •*  X  ♦ pr.-vf-l.-d  with 
ulder  ptr.ii" 

n  a  hrand  new  a*.*  of  hla  name  rntinufa.  ture 
.  .  ••i.p  •  .  Mi’.ler.*  u  ih  tirtiiery.  t-a't.Tv  tray 

S89.50 

It.,*  .rv  .)  ,*,;.r  ■"  •yfVH  $19  9.3 


$24.95 


a  a  tiaed 


BC  604  TRANSMITTER  FM 
20  28  MC 


SURPRISE  PACKAGE 

$1.95 


$19.95 

$19.95 


TEST  EQUIPMENT 


$24  95 


Mobile  VHF  Communication  Unit 

Nilaptatle  f<.r  rnnny  tt)t.i>!le  ua*-a  ih  a  la  a 
imet  I  ur.  t  7  S  "»  a  1 1  Ti  «.  (...t  *  inir  <>n  iSr 
’  -  >  14'-'  nteaa.  y-  '••a  PM  It  la  a: «  •  \  <>1 1  powered 
I'fe.  t  •»  -r-ttfe  hatlef\  ari.1  !•  ‘.-inplete 

It»i  the  I  ne  np.T  and  -  r  \  at  «!.  hnr,.taet.  con- 
•'ll  t»..x.  antentia  an  I  nat,»Uati«.n  kit 

Hrand  new  r.alv  to  *■<  $129.50 

vra  14*  B'uh  tvt'e  afftenna  .are  avai’ahle 
$2,9.3 


I  33  «Mi 
1  29.fHr 


^  \  .  J  •  a  ,,  ,  1.  •  riit  .-a  aiid  .  ryatal  ^ 

$  '  '  $9.93  CM  $ 

COMMAND  (SCR  274  N) 
EQUIPMENT 


PRICES  UPON  REQUfST 
I'^lt  \l* 

I  '  iH...  ^rs 

'•  Ivlir  \|*.^3 

s  .1  l*v.*7  l*"V|  I 

iwu  %p 

M.-.r  |w,.,  %!• 

^  I  '•i;  31' 

n.rer  1  wM»  \|  N  t 


$29.95 


,»f  3  I  iihea 


.3-95 

7.9.3  $9.93 

2.9.3 

3  93 

.**.9.3  0.9.3 

11.95  24  93 


BC  906  -  Frequency  Meter 


a  Hattaiy 

$10.95 


$34.50 


Dtctmbtr.  1950— ELECT40NICS 


SEARCHLIGHT  SECTION 


SjDccial  l^elaye- 

OVER  A  MILLION  IN  STOCK! 


Whether  you  require  large  quoiitities  of  relays  for 
produitioii  runs  or  single  units  for  laboratory  or 
amateur  work.  Wells  con  moke  immediate  delivery 
and  sove  you  o  substontiol  port  of  the  cost. 


1 


This  list  represents  only  a  feu  t)pes  of  Special  Kelass. 
>X’e  also  have  huge  slocks  of  Staniianl  n.C;.  Telephone 
Relays,  Midget  Helavs,  Contactors,  Ke\ ing  Relays, 
Rotary  and  Slow  Acting  l\pes  as  uell  as  many 
others,  ^'rite  or  wire  us  about  your  requirements. 


SlOCf*  NO 


R  *>03 
R  M) 
h  :<a 
R 

R  sn 

R 

R  fvf‘6 
R  .'4^ 

R  ;4tA 
R 

R  .Hj 
R  ri4 
R  :*2 
R  .45 
R  S.V 
h  ‘)Ai 


R 

R  ftH 
R 

R  t.51 
R  . 

R  .  n 
R  “D 
R  .'?5 
R  ;j# 
R  R  • 

R  » .“f 
R  '?• 

R 

h  Ski 
R  -i*) 
R  'tU 
R  4 
h  »  n 


R 


R  -4: 
R  ^4t 
R  -i: 
fi  ^4) 
R  14 


R  -45 

R  -31 
« 

h  -'5 
R  ^  ifc 
R 

R  ;iR 


VOITAGF 
I?  32  \0C 
Sfift  vIk: 
550  MAC 
ll‘  hAC 
VAC 
?/  5  V(/C 
115  VAC 
115  VAC 
115  uAC 
.  1  vAC 
K*  VOC 
!•  .  I  vw: 

12  VDC 
f.  I.’  vpr 
1.'  .  4  VDC 


n  ,A* 
b  uDC 
.1  .DC 
\'\Vr 
5  -  VDC 
i;  %f)C 
1.  vDl 
.  I  .C'C 
f  ..  vDC 
9  14  .tJ‘. 

.  4  .DC 
12 

i;  vDC 

4-  WC 
.4  ,A‘.  DC 
*R.  1/  »  vDC 

100  1.^  .DC 

ir  VDC 

115  .K 

IP  .i  ■ 

IP.  .DC 

115 


IP  .A' 
,4  vDf 

..  ^AC 

115  ^AC 


OHVACE  C  -nmcts  . 

100  3A  ?C 

Mil  ‘1  A'p, 

lb  3>'  Ar-lts 

...  Adj  C't  04  ICA 

16 

2'X  16 

:c 

IH 

|A 

I A  ••  4  : 

125  A.  I.  4'>: 

W  lA  p,  A  -i:. 

:■  ic 

25  4  III  ViC4ifi  L**»er 

Si  S3  \n 

^  bO  1C 

«A 

4  ‘  CYC  IH>  lA 

P'^  .  ler  -j  V4lv* 

.’7‘»  A-'«u'.f  fir  Or  )p 

2  .A  1C 

1  ■ 

?  lA  IB  1C 

J'  .A5A-t,v 

.'C  lA 

4  ir  I  4  •>p'. 

IC  *.  A‘... 

*  ■  .  <  C'-  l  IC 

1  10  ChA-v> 

P>  15  .  '  f  A  •  p. 

IC 

‘f.*5  :  A 

l;..'*  3A 

1.' 0  :a 

I.’"0  4A 

I  5  3A 

I  ’  0  2A 

1.  '  jA  IB 

I.  t  A 


C5  1  A  254  A  lOOOA  Suf|e 

.A  f J  A  H 

lA  Dfclu  bih  1*^  Aft.p'. 
.  A  Ddi**  B«h  10  Arrp  . 
■Cu'lonly  Nut  *  c  »  l,ie*»  f**Uy> 

150  Uhnt>  Cull  w»ty 


MANUlACrURfR  K  NUMR4R  PRlCt 

GF  AnI  R«>yirK  SOI  W  2C65iO  b53ARl  S  ?  25 
Alkn  Bikdlvy  AlO  D«-.Rp<it  5  95 

CuP^r  Hqmmqt  C  2^11/  tA  14  ConiKtOf  3  50 

r  MN  Ovrrl.tjrj  12  95 

AlljhpbOSec  Delay  0  95 

IdiionSOSet  Iheimo  Delay  4  25 

leach  11571  5  20  See  ADI  DeltT  4  95 

Ctar^et  '  Mm  Adi  Time  Delay  fl  95 

Cta  -et  2  V.  -  Aot  T  -ne  Delay  8  95 

OuMu  I  HI  fl  4?5 

('■  an  Rfv  Cu'teot  1H45I2  R24  1  UO 

R'*  Cucent  Cut<  u*  >H2119A  FI  3  50 

W  U  lel  C'‘  41C  Single  Cyttertf  3  25 

.  95 

F  .1  Set  224N  .95 

f.  F  Pu  h  PuH  m  Memi  te  Relay 
•  cr:2si  R  li*,C*  165 

Gl  Pre  .ute  .>92/6100  C2 

Clare  lx  95 

Can.)  m  Plunder  Relay  |jf/2  ')5 

.  250 

..  215 

Dua'  lii  >  H  itctir^f  Relay  ?  15 

Rati’eet  R»Uy  Itom  Set  522  4  2‘ 

Duar  Jian  Bt*  10  ?  2‘ 

Ft^  .  1  1  45 

i»uti  1'4‘»  Be  lb  1  '  ' 

<iua>  1  an  F<e  l/A  1  25 

eu''’a''pv.4  2J0 

4  A  P  Art  1  35 

SD  Lur.i  lat(h  A  Re  el  2  95 

f.iia"?-ai‘  latch  A  Re  el  2  15 

'..g-T,a  4R  1  b5 

Heyrd  Ala"-  bell  .95 

Allei.  Hra  tiry  BiiHeim  -70? 

V  t  t  C  M';l  <M 

Alten  H'allry  Bulletin  ?*il  F 

M  t  t  Crinti  I  4  50 

Alit-n  I  fa  lie*  FluHetin  2fN  Sr/f  1 
M  r  r  C'  't  A  If^e  N  fher  -tal*.  5  50 

Allen  b> alley  Bulletin  /\ft  S<;e  2 

V  t  t  C  rr  '  A  IyL,n  S  Ihftmal'  25  00 

Atle-.  HraHey  HuHe-  >  709 

M  •  f  C*  •  tr  I  A  ly;r  5  I**e»-n*l',  5  50 

AllifM  F^'iltey  buliet  f  ^Ofl 

V  I  t  (.  ,r,1f  I  4  50 

AUe-i  Bra'’!'-*  Bullet. n  2t)2 

M  r  Co»’»f  I  4  50 

A.i*n  pratley  Bulletin  • /04 

V  1. 1  C  >!t  I  4  50 

leafh  B  K  3  50 

leach  ♦'1  *4  2  75 

Ahrel  c»  .  ^^al  Bl  9  1  95 

Ah.'-I  cx  '..£nai  A7  j;  3  45 

leach  *-P  4  75 

Guardian  ;RIh7  50 


Wide  Selection 
of  Electronic 
I  Components 
at  WELLS 

i 

Tubes 
Resistors 
Condensers 
Wire  &  Cable 
Volume  Controls 
Co-ax  Connectors 
Relays 
Rectifiers 

Transformers  and  Chokes 
Micro  Switches  and  Toggles 
Antennas  and  Accessories 
Electronic  Assemblies 
Dial  Light  Assemblies 


Writs  Tor  New  Wells  Catalog 


sjai.rs,  tMC. 


Eo(h  relay  is  new,  indi.iduolly  boied,  and  unconditionally  guaranteed  by  Wells 
World  s  largest  Display  of  Radio  ond  Electronic  Components 
9,000  Square  Feet  of  Displov  All  On  One  Floor 
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SEARCHLIGHT  SECTION 


ELECTRONICRAFT 

INC. 

27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


MODEL  AN  APA-IO 
PANORAMIC  ADAPTER 


PARABOLOIDS 

u  UH"  J  >  *■  We  M  Kjnl 


microwave  receivers 

4H  I  K»r*|V»fB  T«iB  Of  -.n.’ 

R  9.  M  iS  1  •  >•  Mri  FN. 

M*  > 

%>  il'MiK'  Art  turkfiK  -4 ri< 

M>  i  •  i>n  » 

%1'M  It.  ;vpr»  I'  to  CC 

lL«0|r- 


$•7$ 


SWEEP  GENERATOR  CAPACITOR 

,r.  b»ariti<s  Hp;.:  >t*tor 

•  .«  '•  lUBiM  It  ao'!  or*  $2  50 


U  S  NAVY 

SOUND  POWERED  BATTLE 
PHONES 


RAYTHEON  VOLTAGE  REGULATOR 

\  I;  bl.  .  '•*>»  U‘.  V  .  -  j  I  I’U  <  •  1-  'iN  .  I 

VS  at  V  -a  of  1%  tO  t  Wt  U  it*  it  > 

L  L  4S'  VS  mprU-EHi  ElUiTil.  »  «>l. 

"I'  'Mtr-l  Triili.'AiiPnl,  .  $14  75 


Synchro  Differential 
Generator 

T»t-  S|H.  Brtii4  H»w 


Bfovi4*«  4  Typ««  of  Frot^nfotlont: 
1  BonoromK  2)  AmpoI 
3)  OBCilloarofliic  (4)  Otclllotcopic 

C'ti  *r.  r  ^  r<)  .lOrn#!!*  AN 

N  VilU  '.  AS  Al'fl  I  ri«  It  '^7  or  any 
I  r  .f  fa.  •  #r 


U:  M 


MOTOR  GENERATORS 
DYNAMOTORS,  INVERTERS,  ETC 


SUMMARY  OP..CHARACTERISTICS 


G  E  SERVO  AMPLIFIER 


r  %  I'" 

I.  U  I 

t«  r  W’  aBi 


HCHOLUTION  ;] 


niataifim  CU  s  fna 

n.  ramir  <  'A  '  A  'It  '  ehaa* 

I '  '  anii't 

i\  M  ■  .  I  iiaiV 


400  CYCLE  TRANSFORMERS 

AUf  0  4t:  »  «  A'  S  -4.  >4 

«VA  9*9%  .  >1  V  , 


AUDIO  OUTruT 


2>  KVA  MG  StT.  nrr.  To 

IJi  V  |H  *o  ll'iV  A»'  ^'1  £•»  1  lt»  CnmplMa  •  ’Ii 
Ma^'  .  n*  .  p:  :  np  -l  IU.p»*a  aj..I  Full  S*-’ 
*  I’a:'-  m- :  i-l.n^  .Hraf  V’mai  ifwa  for  i>*‘n 

Aiaiof  ar.  I  M  •  ¥^i  ■  »INH»  'n  rA.ii.«4  N**w 

UO 

2  KVA  MG  HIT  liK»  fr  an-t 

ir  V  In-  •  5i'\  A‘  '*■'  \-j  H'.p*  as  S  ITi  t\n.  ' 

iTi''*  4  .n  J"4V  Ml  rv  Kip.*rt  •  ra*P4l  JUS  ®0 

MG  SIT  fOR  NAVY  TBS  TRANSMITTCR 


r  i.i!. 


rATHOOf  RAV  TUHI  VOLTAGf  i^l.  lPt.ia. 

*,  ••  uu  bi.'mIp  .  •  \  In  f  '  Ii;V  A  4‘  iput 
N4NSITIVITV  Of  CATMOOr  RAV  OtUILtO 
S(  OFI  Vlat  .‘-nni  tla  Smp..n*T  H  'n»«jQtal 

im  ..  I-'  .  ■  %•;.*.  '.  f.,lU 


DIRKT  TO  VfRTiCAL  PlATf 


N{M^I  S.  I 


Ovprall  OioiAHviar* 
WMfAt  4< 

P9*y*  R*a<*ir»«>ant4 


$245  00 
$2  75 


60  CYCLE  TRANSFORMERS 

SiiHVA  HI  f  ROOM  N  ^  %i  itr-l  Tr%i  -  4  ..rp 


Vmi*"  .Nr'* 


y.  M  -lr.  MM  NJ«S  *.l4\S*f'v 
•1*  V  |H  4Hin,  a  ‘*0'  I** 

.r«  MB  so 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W|  KS-151Ji 


r*U»a  TG  '.la 


VMTJJJ: 


'iN.  •  LM"  NJJP  V  Invit 
Ul'M  iFiiiput  60V  In  a 

tp»  17’  so 


PULSE  TRANSFORMERS 


Brond  New  $5  50 


ti7  50 


LAVOIE  FREQ  METER 

375  to  725  MCS 


PI  716  INVERTER  <i  K  it.M4'  {'•V 

IM  ii.iti-a  :  V.  4Ai  ‘  •>  ail.'  KVA  $V»  00 


It  \  V  U2A  0  S  II!' 
♦*»>’  at  2 
516  :s 


HIGH  VOLTAGE  CAPACITORS 


>S  M4  D  tOKV 
*V  MID  |»KV 

s  Ml  D  :sKv 

I  Ml  0  iSRV 


liPKA  t*a{ 

$49  50 


PLtASf  NOrt  OUR 
NtW  ADDRtiS 


Rodop  Aiatennos  m  atock  Typoa  SO-1, 
SO-3  SO  13  Brond  New 


All  pfKrt  indKOtcd  ore 
F  O  0  Tuckahoc  New 
Yotk  SNtpmenti  will  he 
made  vm  Rotlwov  fv 
press  unless  other  in 
structions  issued 


All  merchondise  9uor4n* 
teed  Immediate  deirvery, 
subiect  to  prior  sole. 

All  Prices  Subject  -to 
Chonge  Without  Notice 
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i  /  . 

!  7  •  “  ,  '' 


TEST  EQUIPMENT 


X  Band  Spactrum  Analyiar  8500  9600  Mc_ 
calibratad  linaai  below  culoii  attenu¬ 
ator.  calibrated  Irequency  meter,  tuned 
mixer.  4  1.1.  etaqee.  3  eideo  (taqes  over 
ail  gain  12S  db.,  regulated  power  tup- 

p>r- 

S  Band  Spectrum  Analyter  2700  3906  Me., 
timllar  to  above. 

X  Band  Text  Load  low  power  low  power 
S20.00 

X  Band  Below  Cut  Oil  Wave  Guide  At¬ 
tenuator,  with  calibrated  dial,  type  N 
input  connector,  output  connects  to 
X  r*  wave  guide  .  $55.00 

X  Band  Test  Load,  low  power  $15.00 

TS  62  X  Band  Echo  Box  with  r.l.  cable 
and  pick  up  antenna. 

TS-33  X  Bond  Frequency  Meter.  8500  9600 
Mce.  Cryetal  detector  and  50  microcimp. 
meter.  Indicates  Resonance.  Connec¬ 
tion  for  scope  available. 

TS-45A  APM  3  Signal  Generator.  8700- 
9500  mc„  110  V.  60  800  cps. 

TS  35  AP  X  Band  Signal  Generator, 
pulsed,  calibrated  power  meter.  Ire¬ 
quency  meter.  8700  9500  me. 

30  MC  I.r.  STRIP,  VIDEO,  ond  AUDIO 
AMPLIFIER  AND  110  Volt  60  2600  cps 
POWER  SUPPLY.  Bandwidth  10  me. 
new.  part  ol  SPR  2  Receiver. 

AMPLIFIER  STRIP  AM  SSA  SPR  2  contains 
I.  F .  ampUlier.  detector,  video  amplitier. 
pulse  stretcher  and  audio  amplitier  and 
Rectifier  Power  Unit  PP-155A  SPR  2  band¬ 
width  10  me,  center  frequency  20  me  sensi¬ 
tivity  50  microvolts  lor  10  miUiwaits  output. 
Power  supply  10  115  V  oc.  (0  2600  cps  1.3 
•’"'F*  .  $65.00  less  lubes 

X  Band  Test  Load.  50  watts,  average 
power  La"  X  1"  waveguide.  Sand 
load  TS  108  $35.00 

HI  POWER  X  BAND  TEST  LOAD,  dlssi 
pales  280  watts  ol  average  power  lor 
L|"  X  1*4"  waveguide.  VSWR  less 
than  1.15  between  7  and  10  KMC 

$150.00 

S  Band  Signal  Generator  Cavity  With 
CutOII  Attenuator.  2300-2950  me.. 
2C40  tube,  with  modulator  chassis 

$30.00 


High  Pass  Filler  F  29.  SPR  2.  cuts  oil  at 
1000  me.  and  below;  used  lor  receivers 
above  1000  me  . $12.00 

UPN  I  S  Band  Beacon  Receiver  Trans¬ 
mitter  ...  $75.00 

S  Band  Tiist  Load  TPS  55P  BT.  50  ohms 

$12.00 

High  Poss  Filter  F  29  SPR  2.  cuts  oil  at 
1000  me  and  below;  used  lor  receivers 
above  1000  me  .  $12.00 

TS  125  CALIBRATED  S  BAND  POWER 
METER  wi'h  attenuator. 

TS155  S  BAND  SIGNAL  GENERATOR 
and  Power  Meter. 

S  Band  Mixer,  tunable  by  means  ol  slider, 
type  N  connector  lor  the  R.'F.  and  locol 
oscillator  input.  U.H.F.  connector  lor 
the  I.F.  output,  variable  oscillator  In- 
lection  $30.00 

TS  llO  S  Band  Echo  Box  2400  2700  me. 
portable  $110.00 

HI  POWER  S  BAND  TEST  LOAD,  disci 
pales  1000  watts  ol  average  power,  lor 
I'r"  X  3"  waveguide.  Range  2500  to 
3700  MC. 

TS203/AP  CALIBRATED  SELSYN  $10.00 

GENERAL  RADIO  PRECISION  WAVE 
METER  TYPE  724A.  lange  16  kc  to  50 
me.  0.25%  accuracy.  V.T.VJ4.  reso¬ 
nance  indicator,  complete  with  accesso¬ 
ries  and  carrying  case  NEW  $175.00 

HEWLETT  PACKARD -AUDIO  SIGNAL 
GENERATOR  205A  .  .V  $230.00 

RADIO  RECEIVER  BC  967T2.  18  160  me. 
3  bands  FM  AM.  110  V.  60  cps.  $200.00 

RADIO  RECEIVER  BC  969  B.  15  150  kc. 

$150.00 

RADAR  RECEIVER  BC  I068A.  150  210  me., 
individual  tuning  for  r.l.  stages,  band 
width  4  me..  115  v.  60  cy.  $30.00 

MEASUREMENTS  78E.  50-75  me.  cali¬ 
brated  output .  $100.00 


FERRIS  MODEL.  22A  SIGNAL  GENERA¬ 
TOR,  85  kc  to  25  me.  Output  X  micro- 
volla  to  1  volt  modulation  varloble. 
good  working  order . $175.00 

FERRIS  MODEL.  lOB  SIGNAL  GENEllA- 
TOH.  85  kc  to  25  me.  calibrated  output, 
good  working  order .  SlOO.Oft) 

TS  184  Echo  Box  and  Attenuator  lor  APS¬ 
IS. 

TS-226  Peak  Power  Meter  lor  APSIS. 

TS8$  Voltage  Divider  lor  meosurlng  high 
video  pulses,  ratios  1:10  and  1:100 
transmission  Hat  within  2  db  150  c.p.s. 
to  S'  me.,  with  cable  lor  attaching  to 
syndroscope. 

Waveguide  Below  Cut-oil  Attenuator 
L  lOl-A  UJ1.F,  Connectors  at  each  end 
calibration  30-100  db . $10.00 

FIXED  ATTENUATOR  PADS.  20  db  f  0-2 
db  DC  1200  me.  50  ohms.  VSWR  1.3  or 
less.  2  watts  average  power ....  $30.00 

WAVEGUIDE  BELOW  CUT-OFF  ATTEN 
UATOR.  Type  N  connectors,  rack  and 
pinion  drive,  attenuation  variable  120 
deciblas.  calibrated  20-120  db.  Irequen- 
cy  range  300-3000  me . $35.00 

WAVEGUIDE  BEIOW  CUT-OFF  ATTEN 
UATOR  same  as  above  except  Input  Is 
matched  In  range  ol  2200-3300  mc- 
VSWR  less  than  IJ . $54.00 

PULSE  TRANSFORMER  132  A WP  $8.00 

PULSE  TRANSFORMER  GE  69G.  828  G-1 

$6.00 

HYPERSIL  CORE  CHOKE.  1  Henry.  West 
inghouse  L-422031  or  L  422  32 ...  $3.00 

PULSE  FORMING  NETWORK.  20  kv..  .92 
micro  second.  50  ohms.  800  p-p-s.  $40.00 

PULSE  INPUT  TRANSFORMER,  permalloy 
core.  50  to  4000  kc..  WED1BI3I0.  Im 
pedance  ratio  120  to  2350  ohms  $3.00 

TRANSFORMERS.  115  volts.  60  cps  pri¬ 
maries: 

1.  6250.  3250  and  200  volts,  tapped 

primary  voltage  doubler.  12.5  kv. 
ins.  .  $14.00 

2.  6250  volts  80  ma.  GX.  voltage 

doubler,  12.5  kv.  ins . $12.00 

3.  2  secondaries  at  500  volts  5  amps 

each,  at  210  pounds  . $50.00 

W.E.  NETWORKS:  D161638.  D  181844. 
D  162627,  D  162629.  D-162631.  D-162632. 
D  162624.  D  162635  .  $1.00  each 

SD  3  SHIPBOARD  RADAR.  New  and  com 
plots  with  test  equipment  ...  $1050.00 

SQ  RADAR,  used  but  In  good  working 
order,  complete  with  antenna,  control 
unit  .  $650.00 

SN  RADAR,  used,  good  working  order, 
complete  .  $550.00 

UG  27  U  TYPE  N  RIGHT  ANGLE  ADAPT¬ 
ERS  10  lor  $5.00;  1000  lor  $250.00 

U.H.F.  RIGHT  ANGLE  ADAPTER 

10  lor  $2.50:  1000  lor  $125.00 


ELECTRO  IMPULSE 


P.  O.  Box  250 


LABORATORY 

Eatontown  3-0007  I 


Red  Bank,  N.  J. 


SEARQHLIGHT  SECTION 


■  I 

•  1 


IfKiO  k<  rrmi  KT  ft'  . »J  *»» 

('  iM'ld  1.211 

1  «*J  d:m  far  ite’t  I  I  U  I  » 

AT<  lidi  ««ir4  sir  •rraatmt**  atATT  .29 

-10  *  i  Maatoi  Bodk^IMfi  mrirf  Ml  •  M 

JJTtn  . M 

•ow  «*it  12  }  aba  If-m  rhffiti  . 3.4»' 


R-H-S 


50  !  Ji  KV  TK  tiAriOJ  fof»A*mM . 51-*^ 

2».  h*  ! -•*  1  tKA  ■*'  irjr  t),-  . 9S 

.  -  I  ..  Nh^a  I  J  <1  >r'T . 39 

I  Bi*'J  1  Pi  bHio^  M  *  ‘  J. .  2.99 

t  Wil'i  •  i»:|  r*»oi»»-n>rr  3.25 

S  Bfd  Oil  Pufulm^r  M.nia"M .  3.95 

34  rfd  1S00«  tx:  JKV  tirplknt  for  ntppd 
teap  .  3-95 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


thjy  1« 

art  4 


SlirNIUM  tlCTtriftS 
9ULL  WAVI  ItlOwl  TYfC 


TRANSrORMEKS^IISV  40  CT 
HI  VOLTA^i  INSULATION 


EQUIPMtNT  SPECIALS 


CfNTIi  TArffO  lECTlFIEIS 
Slu^lo  fHaao  Toll  W«v9 


J  M  V  I  •*» 
1-1  lit  ^  >  M.a  0  %% 


RADIO  HAM  SHACK  Inc 

|189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


PHONE  OlOBT  0.0347 

WHiTr  e»»k  oi  \NHTy  pric:es 

PH«oa  aHOrppt  to  cHonoo  wi*H4wt  it  '-  • 
r.O.ft  NVC.  Mlfiioiuoi  orOw  tS  00 
2tN  Dooooi*  Roooiroo 
AM  VoroHoMOiM  tioaantooO 


OMmiwr,  I9SO-EIECTIONICS 


1 


rrrl 


t  .1  V1)C  ftt  !«• 
I  Output  111  V 

y  I  #  ut  tiM 


Pinner  rR-17  t  4  400  ty 
lllanf«p«»ll«  Ui»u#|rwp||  OBMATtCAl. 
Hutit  )n  c*‘ur  r^durtton  )00  cy 


tfm  •itl24.  RftturtM*  r««r«4>r  iyp» 

rorsMT  INUifn*^  to  auiipiy  <mm  irfUui 
wrvo  Motor  Htarfe  PtiA  MO  PHc#  : 


ELECTION  ICS  — Otcemtwr.  1950 


SEARCHLIGHT  SECTION 


IMMEDIATE  ^  LOW  ,  FULLY 
DELIVERY  PRICES  GUARANTEED 


BROWN  TELEPLOTTER 
RECEIVER 

Model  791X1R 

ns  volt  40  cyclo* 


ai(»toro  thru  two 
Amphflor*  Onp 
t  null  7  Ifit^mlril 
for  r#ror<1'np  plotted  or  wr.tteo  dato  from 
r«>nfrNl  plottlnp  tK>ard  Writes  at  on* 
half  S'ltle  in  In  chart  Dioi'rlmlnator 
input  cir-  Llt  <tefltKned  to  onerate  unit  aa 
fun*  tlnn  of  »wo  ^’Nrjr  tip  Rr  f re<)uen<*iea 
varjrinp  ahout  Ti<an  of  approa  410  Ki*. 
K'lrther  data  on  reuuaat  (Bhtpplnp  walfht 
411  Iha  I 

Price  $375.00 


Aircraft  Generofor 
Eclipse  NEA-3 

Output  111  VAO;  !•  4 
ampa  100  cyclaa  at 
<400  rpm.  Alao  SI 


C-1  Autopilot 
Amplifier 

Three  channel  aarvo 
amplifier  for  uae  In  r*.] 
Autiipllot.  ?  tutiea  8tock 
rs.4  1T2  rrtra  »<4.40 


Pioneer  Servo  Motor 

Type  i0047-<A  2  e  400  cycle 

low  inertia  24  v  fliad  phaae 
4S  V  max  variable  phase 
RHmH  sSA  IO  PHca  ilCAU 


■w 


Cempea*  Indiceter 
l^Stt*  Compaaa  lOvStcator 
0-S40*  I  in  dial  24  V  400  cy 
8-12  V  40  cy  Ideal  position 
tndi>  at-  r  Stock  ff!4A-2l4 

Price  $6.50  eocK 


SWEEP  GENERATOR  CAPACITOR 


Ht-apaed  baarioea  Split 
atator  Stivar-platad  coaxial 
type  I- to  mmf 


o 

o 

Cycit  Gonerotort  I 

Ka  llomeille  14Al20Dtl-l  400 

m|  r>rl. 

out  at  1  phase  110 

H  V  3*, 

impa  Alaoad-cout- 

L  1‘Ul  o! 

f  21  V  and  1?  9  ampa 

1  Hpwll 

«l  at  SI7&.00  each. 

PPICISION  AUTOSYN 
^  ri*ineer  Type 

■  .AV-150  Conirul 

H  Autusyn.  Preci 

■  slun  l<  » 

400  cycia  Stock 

W  5SA-287  Spa. 

W  dal  low  prica 

'  il4.A0  each. 


ALSO  IN  STOCK 

r-l  ArT4)PII4>T  t  OMrilNKMH 
A-5  AI*T4»I*II  4>T  tiVKtm 
4«KM':H.%t.  ICl.tUTKK  D-C'  SF.IilYNS 
AC  and  IM  K.ATR  UKNKRATOKJI 

400  CYCLE  AC  BLOWERS 

r.  II.  J.151  — HI  V  400  cy  22cfni 
Heatlnfliouae  Type  PT^  111  *.  400  cy  17 


DC  MOTORS 

llaydon-oeee,  V|  rpm  29  v  d-e.  100  ma 
Helen  AtUlpAtlV  ItO  rpm  Oov  ront  27  v 
tteneral  Kledric  IH%SAI^eA  ^  bp  1?  v 
Aeld  Arm  v  40.  Amplldyna  cootrollad 
Helen- A-71ft5— 1/20  bp.  2400  rpm.  Oov 
coot 

W.  P..  K*(..V(02-I.Ot--t/UO  hp  4  lead 
ahunt 

National  Mlnerml^90400  1  hp  Int  duty 
Kan  cooled 

IHehl  FI)F.-5S-S  -2400  rpm  Oov.  cont 

1/20  hp 

O.  K.  ftHA2ftMJiee-24  v  7&00  rpm  Cont 

duty 

Alraearrh  Actuator — 21100-24  2*  travel 
Harl»er  Cnlmaa  Actuator — TliO*204l-2 
200  In  lb  Hi  defreea  In  4l  seconds 
.Alraean-h — .Artaatnr  (Manoal  fTap>  244140. 
Alraearrh— >  Actuator— <  A  ainmatic  Flap! 
2Sn40 

lloitter  Cabot— HRn-2t2e-  -^  bp  27  v 

2RO0  rpm 

4rma  laitituda  Motor  —  1412-10  (Stap 

motor  I 

Rllneo  R-M— 1/141  hp  2100  rpm  27  v.  f 
40  V  armature  iThyratron  control) 
lohn  Oater— A-tIRdtR— Split  Held  series 
reverathle  24  v  0  4  amT>a  2wattsoutpu* 
fteneral  Rle<'trir  OPHMIIC IK  —  Split  flaid 
series  rav  40  v  I  4  A  ISOO  rpm. 

AC  SERVO  MOTORS 

Roilsman — 77e>ei — 400  cy  2  e  drae  cup 

IMeVrFF-tK-S— 2  e  *0  cy  20  *.  2  I  watts 
out 

Pioneer  <'K>t — 2  4  400  cy  1  01  In/ot. 


AUTOSYNS  (Rioneer) 

B-e\ — Dual  Oil  Pressure  Indicator  |4007- 
4K  7AI 

H-04— 4>ll  Pressure  Transmitter.  <4110 

1H1I 

Pioneer  Types  -AT  1.  AT-I4.  AT-14.  I32C 

et« 

4'- 1  4.%— Fuel  Pressure  Transmiltee. 
I*l«»tteer  l-KI.i  and  l-i2.l  Compass  Indi¬ 
cators. 

Subfractionol  Horiepowtr  AC  Motori 

Faslern  .Air  l)e%tces-.l-7tH-  -111  v.  400  cy 
1  /  ^n  hi*  I’-nt  duty  4T00  rpm 
R.  %.  I)  J-4f)l4  111  V  400  cy  1/210  hp 

F..  I)  ns  V  3d  400  cy  In*  duty 

IHehl  FHF  <4-1^118  V  400  cy  1/100  bp 
N.inchmn  Odd  -110  v.  40cy  1  rpm 
llaydon  KKTtA  -US  V  40  cy.  1  rpm 

MAGNESYNS 

Pioneer  T>  pe  <  1.-3.  4  |  <*war. 

IToneer  lOM-lK-HI  ladlraCar.  AN.A7td>t. 


O.R.  OANItlNJS 
(PB-IIS)  Uput 
24  VtM'  at  100 
ampa  Output  110 
V  400  cy  I  4  At 
1000  VA  PF  0  2 
W  B  Kpoc  KB- 
04O1L.1  B  t  o  a  k 
«HA  214  PrOew 
fOtAd  aa. 


PM-tlMIavaHara 

Ruaaal  Clactfir 
sad  Lalaad  Inpat 
21  TDi'  at  il 
amp  Output  til 

V  400  eyclau  pt 
1100  VA  PF  0.0 
m»ch  #BA-ntA 
PrOee  BOPA#  mm. 


l*|4>aeor  12130- 

«« 

Input 

22  VDi 

at 

14  arr 

pa.  4  tui 

put 

120  B 

400 

or 

Sinale 

Phsae 

at 

1  1»  ampa  ( 100 

JACK  AND  HEINTZ  STARTER 


l»wp.d-o.7*.B 
Aircraft  m- 
ploa  atartpr. 
10  V  D  C  . 
Hiock 
#8A  100 
FrleeiltJB 


DC  SERVO  MOTOR 

Bllacw  Typa  R-B4. 
1/140  bp  at  2100 
rpm  Flald  *<>lta 
27  0  Max  arma- 
tura  voltace  00 
Idaal  for  thyra- 
troa  aarvo  control 
Stock  111. 

PrOeo  til  K#  eacli. 


magnetic  amplifier  assembly 


FORD  INST  SERVO  MOTOR 


products  CO. 

4  God>Min  Ave.  Paterson,  N.  J. 


SEARCHLIGHT  SECTION 


FOR  QUICK  LIQUIDATION 

SEND  BEST  OFFERS 
ON  ANY  ITEMS  REQUIRED 


AN  3108  14S4P 
AN  3108  16S  SP 
AN  3108  I8  30S 
AN  3108  18  30P 
AN  3108  18  31P 
AN  3108  W  20  5SP 
AN  3108  22  SP 
AN  3108  22  8P 
AN  3108  22  lOS 
AN  3108  22  IIP 
AN  3108  24  3S 
AN  3108  28  IS 


r 


Amphenol 

U  15U 

10  Cord  Tt  18  rubber  cord  250  it.  j 

PLUGS  &  REC. 

U  101 

coils  1 

U  102  * 

CD  no 

AN  3102-12S  3P 

UG  103U 

CD  112 

AN  3102  13  5P 

UG  104U 

CD  113 

AN  3102-14S  2S 

NK  12  32S 

CD  111 

AN  3102-14S  2P 

NK  1221C 

CD  114 

AN  3102  14  3P 

MC  277  lOH  701 

CD  518 

AN  3102  16S  5S 

PLR  56 

CD  982 

AN  3102  18  IP 

PL  62 

CD  650 

AN  3102  18  4P 

PLS  61 

MIC  T44A 

AN  3102  20  6P 

PLP  62 

RG  23U 

AN  3102  20  7P 

PLO  63 

CD  512 

AN  3I02  22-10S 

PLF  63 

Coaxial  loom 

AN  3I02  22  8P 

PLP  65 

CO  328  Earphone  cords 

AN  3102-22  12P 

PL  2177 

6-2  S  cord  150  reels 

AN  3I02-282S 

PL  75 

FILTERS 

AN  3102  28  4P 

PL  90 

Filter  rrFL  9  3Z1890  9 

AN  3102  40  5S 

AN  3102  40  9S 

PL  100 

PL  149 

Capacitor  rr3DB4-47 

AN  3102  85  IP 

PL  152 A 

SEARCH  COILS 

AN  3106  12S  3P 

PL  153 

Capacitor  ^26F628 

AN  3106  14S  7P 

PL  153 A 

Capacitor  ir5Cl 

AN  3106  18  5S 

PL  861 

Power  Units  PE112A  Serial 

AN  3106  18  20S 

8  Prong  Chassis  Plug  Galvin 

=:648RCA 

AN  3106  22  2P 

4  Prong  Socket  tube  Cinch  Co. 

Antenna  Switching  Unit  BC961- 

AN  3I06  22  6P-101 

2154 

A 

AN  3106  22  9S 

CN  4913  FA 

Relays  GE  3  pole  K27I852 

AN  3106  24  19P 

Cannon  ^2255-28 

Relays  GE  M29U682-1  assem¬ 

AN  3106  28  2P 

Cannon  SO-46 

blies 

AN  3106  28  20S 

* 

Antenna  System  ::rAS97  Air- 

AN  3062-16 

DYNAMOTORS 

eon  Mig.  Corp. 

Bendix  cr  4 1-1283  Input  24V  out¬ 
put  42SV 

Winco  Input  26.5V  output  1  lOOV 
Bendix  r:  4 1-1548 
Westinghouse  DlOl 
"^ype  DM  53  AZ 

WIRE  CABLE  & 
CORD  ASSEMBLIES 

18  3  type  S  cord  1  shielded  con¬ 
ductor  250  it.  coils  ^CD520 


RHEOSTATS 

4570808 
66  445C 
ED28890 
130858244 

Large  assortment  ot  component 
parts  too  numerous  to  list. 

35  sets  B70P1 

Conversion  units. 

complete  yvith  generators. 
SCR-AO-283  Radio  sets 


ADDRESS  COMMUNICATIONS  TO 


SAMUEL  KASS,  INC.,  46  Coopei  Sq.,  N.Y.C. 

Material  located  at  8200  Bessemer  Ave.,  Cleveland,  Ohio 


301 


Dectmbet.  1950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


UNIVERSAL  JOINT 

3/16"  l«ol.  >  3/8"  O  D. 

«  I  1/5"  I0A9 

$!••!  or  Aluminum 

50f 


COAXIAL  CABLES 


t' 

Ki»-;  \  * 
V 

Kli-v  r* 

Hi  ^10  I 

Hii-ii  r 
I' 

Ko-H  r 
V 
r 

Ki;-.‘4  1 
t- 

IH  »-.’♦»  V 
r 


|7«  R02a  I' 
IM  Kii-2V  I’* 
*5  IUi-34  I* 
Ki^  I' 
Hi  *<47  r 
ii4  r 

liA  V 

Hi*>M  I* 
4M  Kt.-.V4  At* 
IM  Kii-AA  t 
II*  Ki»>A7  r« 

i4*  Ki«-^  I  • 
A7»  Kii-74  I 
75  H«»-77  I  • 
i**  Ki»-7Ji  I 


SOUND  POWERED  HANDSET 

Brond  N««* 

_  lu  6  !•  r.  r«l  .N.* 

r  'rmAl  pi  «<>r 


rffiAlulirAM^  35#  VOLT 

WKHAnniv*vn>  CERAMIC  CONOENSfRS 

J  MMI*  »)  \!M»  MMr  MMF  MMI  MM> 
4  «  «'►  2  IH  4H  I.VI 

10  3  44  22  A2  I**! 

I  •  ft*'  4  7  27  ftA  2i"» 

*<2  ,  H  30  Si  Jill 

INJ  12  SJ  VI  .'7«» 

M)  IS  40  101)  PM) 

2.  1«  47  140  lUU) 

S*  so  *•»  Kwndf*#  I  $5  5*  per  htitulr^d 

PRECISION  CAPACITOR^W  C 

D  14127*.  1  mM  m  ^^0  M**  -4<r  tv  *t.‘.  t  SI  Si) 


PULSE  TRANSFORMERS 


COAXIAL  CABLE  CONNECTORS 


P'U#** 


PRECISION  CONTROLS 

*  watt  4  WATT 

.•C  HliKl  Mut«c  3U\  llTfl  ,  ,  „ 

C.iiaj  '.■''o  1.70  60i.' tawuxil  I*  iul  $1  00 

Mjlrr  3141  1.70  a»ni  OR  XI  1  25 

5  '7(1  Muter  314  \  250  Dr  iur  1  QD 

:.(*)  Dr,ur2«)  1.70  "  lur  2v2  00 

W  l>r  j  ur  2V.’  1  00 

12  WATT  Ij  (JR  aril  I  10 

lu.'nitj  Drjur  2:iT  200 
10.f*('.  Mutrr  4711  2  00  ‘‘  **'“  ' 

ii  5  (««)  IDr  .'.T  riT  2.00  J  'jX  **•  ia 


TIME  DELAY  RELAY 

Kottuum  I  TX  7411111  KS  lnl»J  «l'  Sr.- 
*1.  V  .  frclr  •  44).  50  To  .'*r.-nr,.1(  • 
^  >r<'EW4l  -wsiM'-ni  tlm—  'jw'.n*  »iAu»n  • 
•«;rch  lu.L  •  ll  -l'ls  ON  A* 

TI^  «.  piiMrr  4>  AppiW^l  *  4'uill  '  A-«n1  • 


AdA*t«r  *  •  i'l 

U'4  Mdi 


ONLY 


JONES  BARRIER  STRIPS 


2J1G1  SELSYNS 

BRAND  NIW 


METERS 

Brand  New  -Ouorontecd 

HI.  i't* 


WIRE  WOUND  PRECISION  RESISTORS 
l^o  OR  BETTER 


3AG  FUSES 

\MI*  Ft-r  I** 
I  li 

1  H  2  5* 

2  2  5* 

(i  2  5* 


*4  WATT— aSc 

ft  ftHU  12  32U  1ft  37Q  1250  414  IQ 

M  4^  13  02  ffi  54  147  5  TtlS 

lU  Ht  t.*  52  7V  51  22U.4  3193 

11  25  13  H9  lii5  H  301  h  59.14R* 

n  74  14  V*)  123  H  36ft  ft  iLNI.ligO 

V,  WATT— 25c 

S.'mM}  I  C30  750  2ft0U  4.o"OU  ft.&iiiQ) 

•134  2  01  Vil  270  4.451  U.M25 

414  ill  V7  M  2s»H  3  5  IRM)  15.(XM) 

>).'  i:\  \\  toil  4*«l  5. AN)  15.750 

'••7  ii  7.>  12’.  T'-M  1  ft.ftiN)  iT.onu 

<•.'7  4ft  IHII  7.<M)|»  3l),0lMI 

7'.  52  VIO  2  'R.SO  7  AN)  37.001) 

1  «'i  55  1  Jii  3.4.'7  A. INN)  7*. 012 

IIN)  .tMX) 

1  WATT— 30c 

1  OlU  5  2U.‘  .'TOu  «  O'-)'.!  55.00). i| 

2  5a  M  I  3.  UN)  Is  4IIN>  ft5.iNMi 

3  39  U)  V  7. INN)  *20.<NM)  nO.OiNi 

1  WATT -40c 

KMi.fNNJi:  12H.tMV)ti  320  inmiu  «2Ni  >nM)i; 

120. (NM)  130. INN)  522. (NHI  7UO  INNI 

y  Me90hm— 1  WoM  1%--4Sc;  5% — «0c 
Order*  for  100  precHion  retistorv — 10%  Diicownf 
1N34  Cryttol*  69c 


VERNIER  DRUM  (From  BC  221) 


4AG  FUSES 

Frr  I**  5MF  Frr  I** 

»4  *•  t;  ** 

i  5*  :i  2  M 

1  5*  3  2  2  M 

2  **  5  2  *• 


VERNIER  DIAL  (From  6C-221) 

f)«  I'H)  In  Sfti*  lV%>k  wttb  k.lirr  t 


Wropped- 

Mfi 

(•full  JJK3 
MK«  2*5  \ 

\  l>  52*2<  I3M 
farnlr  74*5V4 
SKPiftMA* 
»«fn«r  545 


BALL  BEARINGS — New 

M*.—  •»'*  55Hlfh  PrK^ 

3  Ift  I  2*  •.  fV 

n3  J4-  j  t  ,.(•  ,.J 

1  It*...  !  ^  *  '*  •  •• 

1^17  (14*  in*  in*  I M 

-  1  1*1*  7  5  u*  15  17*  I  •• 


CAPACITORS 

POSTAGE  STAMP  MICAS 

MMI-  5IM^  MMP  MM*  MM4  M*|i 


NEEDLE  bearings 


IM)1A25 

fNi2 


ALLEN  SET  SCREWS 


•  -4ft  *  I  H 
4  4i)  I  3  16 
M  I*  bl/.y-J* 


BLOWER  &  MOTOR 

Hl.rw^  St',,  mater  27' «  V  0  C-.  IHIO  HP 
R  P  U  Cantinyaut  duty  Ha*  moyntini  krarhtti 
tntpMtPd 


HAYDON  TIMING  MOTOR 

4  R  P  M  .  115  y  .  40  C«<l.  It.J 


DELAY  NETWORK— ALL  1400  i 

*pp^T  I  *  n..rro  are  >la» 

*  r.l  3  1  Tz.  -Hi  .tr’4» 

r  115  Similar  to  T  114  wOh  tap  l.i.  u*hl  o«l 


SILVIA  MICAS 

MMP  MMP  MM*  MM*  MM*  MM*  MID  Til 
10  61  U'.  3IN)  4a>4  hUt  t9tA  “ 

IH  AO  1311  325  /NN)  |»76  .)MI33 

22  62  1.5IJ  330  510  .aiiv 

23  Aft  IHO  .Vm)  .526  M*D  iH>5 

24  ftN  2)N)  370  'iAO  .(Nil  .<N)51 

30  75  206  3UI)  Aftft  001626  DOW 

33  Hi  226  4(11)  ftHi)  IR>22  INM 

39  100  240  410  7(«)  0li'.>3  <NM2 

40  110  250  4.30  7.50  '•tn 


GEAR  ASSORTMENT 


SELSYNS 

ns  V.,  60  Cyc 
rC7l240 


■  »  ,  pv  (.yc. 

rC7l24« 

1*.*  dM  (  5‘.*  Uni 

SO  «S  M 


Get  On  Our  Mailing  List! 


4  44  1 

I  44  4 

I  44  i 

2  mfd 

1  14  4  000 
4  14  V  D  C. 

2  w  ;  G| 

lid' 

4?  SPfCIAL 

1”'  $2.50 


Arch  St.  Cor.  Croskey  Philo.  3,  Po.  Telephone  RIttenhouse  6-4927 


ELECTRONICS  — 0«tmb*r,  1950 


SEARCHLIGHT  SECTION 


SPECIAL  METERS 


H4Mk»T  H»:l  M  T<»K  «»  r  A  must  for  >11 
-  h»- li  tub«  circuit*. 
mtr  WKHTtiN  C4«  IC 

Dastffn**!!  for  of  takinc  r»adtnir* 

of  « urranl*  v  .Itafa*  an«1  rf«iataO(«  and 
othar  ttioai  iii**aaurar?irfita  m  a  vacuum 
tuba  clr*uit.  it  'an  t»a  ua*><1  with  any  An> 
aijriar  or  mwUiranga  volt  mllliammaiar. 
To  feat  a  tuba  r|r<*ult  tha  t  4b#  1*  plugged 
Into  Iba  apcri»^>rtata  adapter  and  tha  t»at 

Klug  inaarird  in  tha  tuba  kat.  Tht* 
r-.r.ga  all  •  urran^a  and  V'lh*^.  •  •ui  through, 
a  cabla  athar*-  thajr  may  ba  rnraaurad  ailh 
an  analy<«*r 

< I'la' ^  with  Tut»a  Haaa  t^ata  ‘*«»nn«-c 
tlona  and  <.T>ar*a.  1(  adapiara  pin  laada  and 

trill  hiura 

Ida«|  fur  '  hr*  king  tafavalon  and  <  <  rn 
oli*atrd  'Irru  's  aa  It  ItKl>t*<  KH  JiKRVl 
:SU  TIMr  TO  A  MINIMI  M  I^iat  IT  .r 
tlQ  0#  OM  V  M  M 

GASOLINE  HEATER- 
MOTOROLA 

An  tntarnai  contbuatlon  typa  haatar 
which  will  gtvr  linog  ti  T  f  ..f  haal  t-ar 
hour  tdrally  aiiltad  for  uar  with  a^iulp* 
tnrnt.  farma  b<>a>a.  tiunaalowa  rat>'na 
tralara.  Work  ahada.  darkroom*,  mobita 
a'lulptrtrnt.  tranatnltiar  aiatluna  ate  .  and 
any  pla<a  whara  a  'lub  k  haat  a  ra«|ulra<}  in 
vuluma 

Varjf  aetin>>rnleal  In  oparAthm  —  tank  hold* 
■  nr  gallon  of  gaaidina  whii  h  \m  autn*  tant  for 
•  to.ura  o{»arat|on  I'ara  anv  grade  gaaidtn« 
Thla  un't  la  daaignrd  pnniarlly  for  air¬ 
craft  inatallatum  St  SR  voha  (1  C.  tiut  H  can 
ba  rrad'ly  alaptad  for  a  1I^  or  Sl^  volt  60 
ryr  a  power  aupply  by  uaa  of  a  transformer 
and  ra'  tiftar  Htmpia  «  ireuit  diagram  for 
adaption  to  1 1ft  hr  S1A  vtdia  ^0  cyrla  uaa  aup- 
pllrd  with  each  unit  t'an  ba  uaad  on  SS 
volt  farm  or  boat  aya^rroa  aa  ta  without  tha 
tnaiallatlon  of  additional  tranaformara  ate 
f‘.>war  conauinptlon  appruximataly  7ft  to  100 
w  a  1 1  a 

Approximately  ii*  long  x  w  de  Wm 

nlete  with  terhni' al  manual  and  parta  Uat 
Made  by  i*alvin  t  Motorola  Mfg  t'h  » 
\*H  H  t  tlHT  OM  V  iST  V*. 


lilU  IHKl  %irTI.M  llltrif  WFr.ftOTirr., 
M I  I  Tl  R  \  Nt«  ft,.  An  .d«al  nirtnf  fur  KK* 
•  n<d  Nft  AUTlSti  • 

Tft.l.KI*HONP.  TKOK'.HAi'H  «  a  rnilar  ap* 
pip  atton*  RmTon  S<  I  type  Cl  -  1*  to  ♦€ 
Itll  C  MW  In  Cng<4brna,  ft  l*)«  »uuala  1  ft  volt 
ftftftft  r*aia<  %n' a  Ml  •!!  TTHK 

It  'o  IS  ar- ooda  to  fi'.'l  rrad  r.g  tialjr 
I  •  overthrow  li  ftft  |r«rf;p.ng  factor 
t'orriplaia  w.th  S  etarokt  a. re  wound. 
ll•af•  had  prr>  <ai'.n  r»ats<>  '•  *•>  rxtrnd  tha 
range  to  rift  rtft  A  al't  lilt  at  erro  arala. 
IMTAI.  l.IkT  I'ltl'  I.  ir  .  A  HKAI.  HUT 


Hound  black  at  ala  Ci 

iM  fttu.Tw  TKiPi.ftriT  m-jr.  m* 

Hound  metal  ca*e  If  §4.50 

jti  ftMriitft.w  \.t .  TKiiTftmr  ms-jt 

i*%'  Hound  rnetal  <  aae  xl  $1.00 

\Mi'ft  Hft.w  \r.  w  ft:NTiMiiioi  Hft: 
N.ft-ft.’V.  H  und  U  $AJVO 

ftft  \t»l  Tw  l».<  ■  wiMI’wtlN  ISft.  IS'  Hound 
rnetal  •  aar  If 

:.M*  loll.  IK  .  t.ft-Nft  K  %l.  ft.I.fttTRK  IM> 
41.  SS'  H'l  with  ext  iraiaior  if  $$  ftO 
I  ftWHft.Kft.  Ii  <*.  \Vft>TIN4.IM»l  Nft: 

ftft.  SS"  Hound  (Jan  .MH  StM  kOl  LH'AA) 
$«t.<lO 

ift  \ftit*ft  Ki-.w  i».r.  TKiri.ftrrr  ki-t,  is* 

Hound  W  $d.fttl 

l.fl  K .ft  4.ft:Nft;K\l.  ft.l  ft^CTHM 

|N>  44.  3^“  Hound  tl  $A-M 

n  ftwrw  K-K.  W  K.wTINtilUH  die  KT-Sfl. 

SS*Mouare  4f  $7.ft0 

I  MiiMftMi*  i*.r.  4.ft:Nft:Kftr  ki  ft:< - 

rKM  IM>.|1.  SS*  ltd  apacial  a.  ale 

«f  $A..ftO 

tuto  Mil  r\Mr  IK  .  «ift:>ft:K%i.  ki  i-ATKir 
IN>  41  S”  Hound  it  $4100 

1.%0-n-I.Ml  Mil  K(l \MI*ft:KK.  Wi;.'4T4*X  ftO« 
IS*  Iti/und  it 

MM>  MM  l<t>  ftMI'ft  KK  l»  r.  (iF.NrR.%1. 
I  I  ft.<  TKM  iHI-ftS  S'*  B«  .  lalib  Ift 

K  V  10  $0.W 


l»K4|lt»l  MftTft.M  4.ft.NftKftl 
Tftl*ft.  IXlMI*W4tN  |4  .  i'  >U|  Pi 

1*  to  *4  lilt  o  PH  equala  1  '• 
ohtiiB  reaiatar*'.  •  aliP  for 
I'ower  «  MVS.  I  IhT  I’HH  K  | 
ift  &• 


d  ynaioori.f'ti 


KftATIftlftH  Tftl'ft.  Mil  I  I  ftWft.TI  K.  tSO* 
Mll\  r.MICNT.  W  ftj.r<l\  ftCft  type  HI.  4  Air- 
arafi  type  <  aaa  full  ar  la  t  1  ftl  A  A  <  Itaa  r 
tiiovaiiienl  fttt  mirraampaiea  7  ohtna  with 
full  wav*  raetther  HI*  k  »  ale  with  lum 
marking*  rallb  «  to  370*  ^  $0  ftO 


Tht*  la  only  .1  pari’a!  I.ating  uf  the  hun- 
dreda  of  d.Trrrnt  typ«  *  of  meter*  we  have 
in  ato<  k  s*nd  for  uur  latest  circular  with 
a  coni|'l«‘te  Hating  of  all  of  our  New  (juar- 
artleed  -  Tratr.l  Meter* 


XI. I.  ITPIM.k  AHP  HHANH  Nft.W^ftt  ft 
1*1. t'H  til'AKASlKl'IP  All  inatrr  ai  ah  Ip 
(*ed  from  St..!  k  .ante  day  as  order  rei-aived 
aut'lai  t  to  prior  aaie 


MARITIME  SWITCHBOARD 

338  Canal  S».,  N  Y  13.  N.  Y 
Worth  4-8217 


iirdera  a<<eptrd  frcim  ratetl  con<erfUk  pub 
ii>  inatltuipina  anti  agencle*  on  otM*n  ac- 
ctiunt.  others  please  a«>nd  3&%  deiMiait,  bal- 
ante  t'OM  or  che<  k  with  order  AH 
price*  our  warehouse.  NY  (‘. 


ft  vrt 

«)Ai 

HAS 

<»A4«. 

<»Hf 

IH  i 

OHI 

I  M 

i  I  4 

«  IH 

IHJI  X 

IH/i 

IHJI 

IRJ4 

iHi* 

iH/f 

iHSi 

IHM 

I•I4J 

inx* 

Itiao 

IMI 

INJI  X 

I  >  H  M 

INfJ 

INJI 

INJIX 

INiH* 

INi* 

|N4a 

lAJI 

JXPI 

iMj* 

H  Ji 

H  *4 

ft  4# 

ft  41 

f«  44 

I*  ftl 

fHil 

fftfJ 

if  *• 

fftfl 

fff* 

fJfJ 

fJM 

fJSf 

ffftA 

fiU 

1142 

fJ44 

ii4l 

lf4f 

fkfft 

iRfA 

fKSV 

fh4X 

jXftX. 


rtiHi  tftpft 
•  S  —  SAft 
I.Xg  iMf4 
I  SX  IHf4W 
I  M  ft  I  S< 

I  •«  H  fi 

I  M  M  fl 
I  M  it  24 

4  4X  i4  4X 
4  4ft  HIPI  \ 
f  74  Ift  fV 
I  44  SN4 
7  44  4X1 

7  4ft  *4  JT 
I  4X  CJiX 
7  44  4jja 
I  Ift  4JM 

ii  aa  cj  ii 
444  4Ji7 
4444  4iix 

4  44  4JI4 

I  i4  4J41 

I  74  4J47 

I  aa  4141 
I  7ft  <  4b 
f  ft#  4Hr4 
f  74  44  PI 

4  aa  XHfi 
4  aa  4>  /4 
I  aa  4ji*i 

*  44  4jp; 

1  44  4JP4 
I  74  XI  PI 

74  tax 
*4  7HP7 
ft  74  7I*P* 

fl  aa  ifxp4 
aa  ixi 
4  44  tXH 
I  7ft  N|  U 
1  74  ft. I • 
i  14  Hftii 

aa  aa  m  k  la 

7  74  HKaa 

II  4#  MK71 
14  44  |lh7.l 
14  44  ft<*4X 

ift4  aa  laain 

•  v4  rtiiax 
I4ft  aa  Kfi 

aa  aa 

14  X*  iftlX 

44  aa  111 
4.x  aft  flH 
17  AO  Mft 

ijZ 

yaa  4ft  174H 

i  |g  lift  laa 


TEST  EQUIPMENT 

Microwov*  K  Bond  2400  MC 
TftKI-$C  baactruw  Analyiar 
H  Brang  fla*  Attsaustor 

X  Bond 

TSX  4SC  Saactrum  Anslyrar 

T$  If  Uelt  I  USWR  Msaturinft  Arapliiar.  2  aiiaonel 
Ta  l2  Ualt  2  Plwaiftief  far  sftav*  T$l3 
TSiliAA  VSWft  Maaxtttlnft  AmpliHar  Mavy  tyga  T$ 
12  Uait  I 

TAA-llBL  VSWR  Maa**rlnft  AatsbAar  Brawninf 

T$  Ift  X  Band  Pawer  and  Fraguanry  Mater 

T$  ftft  X  Band  Putted  Siansl  Gaearatsr 

T»  )•  X  Band  Pewar  Metar 

TS  4ft  X  Band  itftnal  b*narat*r 

T$  lift  X  Band  Siftnal  bantrftler 

Tft  2hi  Navy  V*rxi*n  *1  T$  lift 

TS  KM 

X  Band  Maftlr  T  PluwbiAf 
X  Band  Tanaftl*  Cryital  Mauntt 
$  Bond 

TiftA  AP  S  Band  Pewar  and  Frasaanry  Matrr 
BF  4  Clarirtcally  Tunad  $  Band  Ceko  Box 
BC  1277  ftOABQ  $  Band  PuUad  fttfnal  banamtar 
PC  l$2  Htftti  Pawar  S  Band  Sifnal  umaratar 
L  Bond 

Haiallina  iftftO  Siftnal  banarater  MS  ta  2.ftft  Maftarycia* 
Maaxttrawantt  Carp.  tv*a  $4  Standard  Siftnal  Ganarator 
T$  47.  40  18  400  MC  ftlftnal  Ganarator 

Brood<04t  Wovft  Bonds 
lt2C  Ridar  Cnanalyxt 
fthart  wava  Adaptar  far  lft2C 
Farrti  22 A.  ftiftnal  Ganarfttar 
TS  174  iiftnal 

OtcHlofcopex 
BC  I7>7A  uaad  In  L2  xaft 
Tft  44  Oariltiacaftaa  WC 
HUftraiaa  ftA4 

Audio  Frftduancic\ 

RCA  Audi*  Ckanalyit 
Hawl^t  Packard 

Othar  tc«t  equipment  ond  Met«r\ 
r$  Ift  A  Maanrt  Flux  Mata- 
Gaearal  Radio  V  T  Valtatetar  72ftA 
Califeratar  wC  I-U7 

UHf  Radia  Naixa  4  f laid  fitraettti  Xfetar  Maatura 
manta  Car*  ty**  fta 
Ganaral  Radi*  I00l>  ryrlax  tyye  21  . 

Limit  Bndftea 

B«Mnten  Standard  Indurtanrea 
Weatan  Mrtrrx  ty»ea  4M)  424.  741 

IMadel  10  Pyrameter 

Ra»«on  mvterx  ft-lO  MK-ro*m*ar»  0-2  Uilftaal* 
RADAR  Sati  A  PaHa 
APS  ft~APS  4— $CR  29* 

R*lli  APRftA  Raraivara 


PBH  t  TftPft 

II  f»  1041  H 
1  Ad  IdTX 
A  Ad  ftiftx 
i  44  Ills 
ftft  Aft  Jlix 
ft  ftA  127  4 
1  Ad  111  A 

n  ftft  ixax 
1  ftft  ixfth 

If  Ad  147X 
ft  Aft  lasxs 
I  7ft  I7IH 

Ift  aft  isxx 
ftft  ftft  issx 
ftft  ftft  1414 
if#  fta  1*4  X 
44  a*  MXftasi 
ftft  ••  4174 

aft  ftd  4  44  4 
ftft  ftft  44S4 
ftft  ••  444H 

44  fta  44#  II 


M  4ea 
471  X 
AJ7 

4X1  X  ift 

4X1  X«l 

’•I  X 

TftlX 

7ftX4 

70ax> 

TOM  1 

70?  X 

714X4 

7IXX 

7IAH 

71*4 

7I7X 

7lkX4  I 

710  X  H 


tSiiA  lx  a  Ian*  lit*  WCfto: 

IftOB  18  a  lanft  bta  wCftLftG 
W  E  'diA  ran  fta  M«ed  far  a  Suftrr  Bl) 


711  X 
711  X 
7llX  H 
714  X 
7i4H 
7144 
7144 
7.»4H 
71*4 
Tin  XT 


$10  Minimum  Order 


iLtllUfMnHLK 
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V>mh«l  <  •p««ll)r  \ol(ttg«  1>|W 
H  !■>!  <V>KV  UPU? 

h  IM)S- UI>S-4>1  1(»KV  2ei‘‘344 

h  01 

?*prc  i>i  2<*K\ 

K  OS  1*^^V  26r3M> 

H  oi-  0’  KC 

H  \  JSti'V 

H  I  yioj’V  1  Tmni 

^  I  S.VMiV 

*•  I  7«nioV 

K  I  74*"»V  SfiFOS 

H  I  7&1HIV  20r««9 

li  !  InKV  211-^44 

H  I  16KV  25K572 

h  1  25KV  14F5J 

li  t  lOKV  2ftF43S 

H  26  S.^K)V 

^  J6  Atioov  25F669 

h  26  20K\ 

H  4  lOKV 

1>  6  40it\ 

1 1  6  VIOV 

4  6  miov 

B  6  760V  AC  iSiTT  Trroul 

ii  6  isnov. 

H  6  20IM»V 

|i  6  «MW)V 

h  6  26KV 

H  6-  I  2<MMiV  S  T<*niia 

H  06  12  &KV 

l»  76  lOOOV 

k  1  44V)V 

l»  I  64M>V  2S6'20^ 


hH>OV 
|(N4)V 
164  lOV 
40I4IV 
.VMMlV 
OOOV 

40iR«\ 

l^iV 

OiioV 

440VAi' 

50»»V 

04IOV 

OOOV 

|IN4tV 


hrADd  ft' 


Port  tM 


ELECTRONIC  SURPLUS 

AIRCRAFT,  MARINE  and  AMATEUR 

Sftfitf  tti  youf  r0^yif0m0mU, 
for^y  $tock  OM 

NORMAN  ELECTRONIC  SALES 

1*10  S.  Stott  St.  Cktcooe  U,  III. 


COV'T  SURPLUS 

Coranitcent,  micas,  bathtubs,  ails, 
lockstt,  trimmsri,  chokti,  Xfannars, 
^ts,  rslayt,  synchros.  Link  Xmittars. 
EMPIRE  ELECTRONICS 

•or  107 

LirrtlTS  STATION,  tROOKLYN  2S,  N.  Y. 


ELECTRONICS  — Oocemfcer,  t950 


TYPE  "J"  POTS  $.60  a,  $.70 

SYMBOLS:  IS— Lix-tlnf  Tyt*  Sktft 
9rr«wftri«ftr  R— Round 
bmo  ^  Ohmo  Rhofi 


NAVY  RADIO 

RCVR  RAK-7 


SEARCHLIGHT  SECTION 


RHEOS.  &  POTS. 

Sypt. 


TYPE  "JJ"  SI. 50 


MONMOUTH  RADIO  LABORATORIES 

BOX  159  OAKHURST,  N.  J. 


BATHTUB  CONOS 


Spftcioi  Bothtub  Kit  12  Ijb  SI  00 


OIL  CONDENSERS— New 


1  METERS— SPECIAL 


MOLDED  PAPER  CONDS. 

U04.  ttl.  66  dtNiV  64  M  »«r  ‘X" 

Ul.  .03.  05  4«H)V  63  60  Mr  'X" 

01  IOmOV  dl  no  00  Mr  'X^' 

NEW  MICA  CONDS 

Siitmftl  tA  760  mmfd  04 

.iNto  ittiuM  tu  4ihmi  miiitti  046 

lu  <iA0  Biuftl  .  .M 

nmfd  amuM  nmltl  mjuid  tiuufd  mtnf>limnir<l  mmfil 
d  35v  .30  MA  140  15«Nii|4a 

Id  tW  60  7.60  160  t'rO  omto 

16  4410  76  104IO  1N5  .  300  lO.OOU 

26  64W  too  SUV  ;4W«i. 

Spocial  Mica  Kit — 100  (p  $2.9S 
CERAMICON  CONDS 

14.  5«.  IW.  3«0.  I4(lt  tlul  3.M0  lim.r<1t  4  SS  SS 
Mf  ‘X** 


BAKELITE  TOGGLE  SWITCHES 

pirHT  ^.A  S.60V.  7  In*  liutluiis.  Hall  IlftOillr  (<io  iNti 

.10 

HI'^T  \  2‘A»V.  s*  Hunli  ng.  >4*  HU  abafl . 10 

MI'|iTT)p«>4  II  HA.Mt  K4.  :.  IfT  Hunltlftft.  ilftt  llftftai* 


IM'IRT  3A  S'4i6  :  ii-  ItiuhliK.  Khftnk.  H* 

lUM  lUh'lip  ..  .44 

l»IM»T  T\m  I  II  nNS4K4.  7, 10*  BuAblDf.  lUt  Ilftodlr 

COAX  CONNECTORS 

Its  -.t  ij  SM 

«'  IXI’'  ?sIy:i— III  .7S 


FREQ  METER 
Type  BC— 904  C 


0-10  Alt*  DC  3"  Sa  C«t 
0-3  MA  DC  3"  S«  Cast 
0-4  RfA  3"  Rd  Com 
0  I  RfA  2"  Rd  Com 


Arlct  f  O  0..  2S%  with  ordtr.  Oafonct  C.0.0.  Minimum  ordtr  S3  00 
PRICfS  SUBJICT  TO  CHANCf  WITHOUT  NOTICI. 


CONDENSER  SPECIAL 

S— S  mf#— 400  v4c  Oil  CoaO. 

3  tpriftB  bo(  BUitoii  fUftiraO  itdp.  IHim  SRl  a 
i  t  ■  S  IWmI  ftt  II4UV9 
HMn-*  fttr  OiNH  «i|»rBTt«A  up  tu  40  ilpgrum  i'. 
L'urrmtlf  brtni  umnI  fur  (nmfr  fftctisr  oorfre* 
turn  NunrrsMijk  ftppl>«'«M»np  for  tbto  bldb 
uuftilty  sxtfylrftf r  Hr*  Byitibnl  "F  * 

Frko  $  5S— CAKTON  of  24  $  4S  — 


$59.50 
ELECTRONIC 
RADIO  ALARM 

Mollft  It  SoCRr^ 


GuftrtntftftO  i*ea  funetlMOlljr  MrfBrI  ftuO  Oft. 
biOntO  by  ft  ktai7.^7  (Hftnuffteturor  Ub««  bftJ* 
ancftO  bndf*  ftricCftto.  IntripBiftM  ftparttM  any 
Buttrnftl  ftlftr*  tyBl4ft>-  I  ball.  barn.  IlgM.  Mb.) 

Aatftftifttic  rftBftl.  PrfttftetB  any  uftfrftunOftO  ftb* 
Ifttt.  rMfti  ftT  blOft  Salt.  cabiAftf.  «lade« 
Btraaa.  Bcrftaaina  unOar  vlnOaRB  ar  Oaar.  Prft> 
tactiaa  aoftiaBt  Ujary  by  bifb  valtftfta.  baiarO* 
aUB  Bftftlf  anO  laafttionf  AOOaO  laMara  ia- 
tlftOa*  bam  la  Ora  Oataatar.  ypmmim  alorta 
at  iOO  Oaf.  F.  CaaiftMa  arltb  laatriBatlaM. 


'  ILICTIONIC  IQUIPMINT*  PARTS 

»*»«•  aosrs  (OMKO*.* 

zx:ft,  •  r-v  "" 

-p'  "-r 

*7-*-r*  "t^M  iil* 

'n'lvorrtiy. 

,<S, 

SEARCHLIGHT  SECTION 


PEAK  ELECTRONICS  CO, 

€(DI^P®N£NT$ 


SELECTED  AND  CUAftANTfID  SURPLUS  AT  A  TRACTION  OF  ORICINAL  COST. 

18 e  WASHINGTON  ST.,  NEW  YORK 7. N-T: 


AVAILABLE  FROM  STOCK 

HUGE  INVENTORIES 

AT  LIFE  ELECTRONIC  SALES 


>2—1—2  WATT  RESISTORS 
5—10—20  WATT  POWER  RESISTORS 
25  AND  so  WATT  RHEOSTATS 
POTENTIOMETERS 


UG  CONNECTORS 
UHF  CONNECTORS 
AN  CONNECTORS 
COAXIAL  CABLE 


LIFE  ELECTRONIC  SALES 

345  Broadway,  New  York  13,  N.  Y.  Digby  9-4154 


RECEIVING  AND  TRANSMITTING  TUBES 
CRYSTAL  DIODES— SOCKETS 


REGULAR  AND  SILVERED  MICA  CAPACITORS 
TRANSMITTING  MICA  CAPACITORS 
OIL  CAPACITORS— ALL  TYPES 


3AG — 4AG— SAG  FUSES— FUSE  HOLDERS 


POWER  TRANS¬ 
FORMER  SPECIAL 
740  voltCT  (p  Its 
mo  ,  «  J  V  ^  S 
A,  S  V  «  i  A 
no  V  AO  ty  pri 
$3  49  M 


SENSITIVE 
SIGMA  RELAY 
Atiuil  Fiowi  7S0 
UA  fo  IS  MA 
t  0  0  0  oHm  Coil 
SPOT  1  29  o«, 
10  lor  19  SO 


SOLA  CONSTANT  VOLTAGE  TRANSFORMER 
i  Kv*  ,  17  «  •KOI  lioiit  ys  to  iJt  »it>  to  cv 

OvVpyt  MS  «*lt«  rytivtRFi!  Ty»«>  4.  tlnllp  phAM 


OIL  CONDENSERS 

7  mfd  \i0  vAf  M.M  It  Mfd  ?00t  «t« 

4  mfd  MO  »dr  .  .St  2  «fd  4000  wOc 

t  Mid  too  *d<  n  I  Mfd  sooe  vd# 

\,n  Mtd  MO  Vdr  I  )t  II  Mtd  root  «df 

10  Mfd  too  Vdc  .  I  3«  OS  7S00  vde 

t  mfd  ISOO  vdc  2  tS  I  7VM  «dr 

10  mfd  >500  Ydc  .  )  7S  7  mfd  M)00  vde 

2  mfd  2000  vde  .  2  2S  2  mfd  7M0  vdr 

5  mfd  2w»u  vde  S.»S  hS  mfd  I7.VM  vde 


PA>4EL  METERS 

IrR  •-(«•••**<  llertne 

A-  »<mp««p 


RAYTHEON  SWINGING 
CHOKE 

|m  mjum  2  (P  12  Hp«r>«  I  Amp  t«  100  Mi.  IS 
1^1  Ofimv  OC  fyliv  «A»«d  Htpli  vpIIm* 

^  HV  InwlAtivA.  cprpmte  iFituUtpr*.  Vm* 
W  tyntpnrpfivvlv  ratvd  60  LM 

fl4  to  •• 

HIGH  WATTAGE  ANTENNA  RELAY 

^  >  110  i?0  v«n  60  evelp  Aotppptd 

D  P  O  T  Hmivv  diftir  p«falM«d 
r«f>tprt»  <pt*d  at  SOOO  Valta  « 
IS  Amp«  SfHrdv  Canttrueflpn 
Iwtlantttp  laaylatiM  flaay 


1  t  20  UA.  W'  |I2 

IStdUA  WH*  $2  66  avtltUA  W*  7 

I  %  MA  M*  2  46  •  6#  t  St  UA  Gf  • 
»  %  MA  CC*  I  66  0  7S  UA.  Gt  6 

»  TO  MA  »•  *  ^  I  !  i  J/  3^1  A  1 

I  21  MA.  AU*  *  ;  I  i  t, *  \q  1 

•  It  MA  tUV  A«  t  66  J:%Va  WH*  ®  2 

»  S  MA  UC  2  4*  ^ 

PTAMPMf.Atg  *66  t^QMA.  Ui  6<1  3 

I  4  AMP  nr.  Gl  .  f  *6  ;  0  It  MA.  GE  M)  I 
>««MPN«  WH  IM|«UMA.WC  } 

0  :u  M*  *C  LI  1  lOB  «*.  *.E  so  ! 

•  .••  von  OC  •  J  »»  •  TIN  Si  io  J 

t  2  AMP.  WH  1 

S'*  Motor*  0  I*  VOLT  AC.  6C  1 

0  lOOVAC  Gf  Ml  3 
0  I  S  AMP  OC.  GIIP6S  tfOVOlT  OL.  DA  ] 
yUMVAC  cC  2M  t  2KV  DC.  Gf  M2  ? 

6  12  KVOE  Uf  12  06  t-3KV  OC.  UC  AQ  I 

POWER  transformers 

MataimHollt  Moiod  Pri  iiO  VMtt  60  ay. 
Mit  ««H«  (  T  on  MA  w.'0  vylta  CT  160  MA. 

6  1V  IIA  6  tv  I  7tV  SV2A  tV2A  4  fS 

um  Mtt*  cr  MO  MA  2  IVTA.  2  SV7A 
a  tv  I  )A  ...  3 

tOM  v«Hr  •  26  ma  2PV  4A  ?  SV  *A  2 

44<I0  vr  4  I  MA  SV  ik  II  AV  1*46 _ i 


HIGH  CURRENT  MICAS 


TyoA  G4  Crramlc  Cam  S*«*  Hlfh.  S* 
OiAiotlar  Taiaraney  S*»  or  fl«tfar 


CAP  Ampi  KV  Pricy 
MFO  I  Ma  DC  each 


H«m«  loyca  at  aWitr  6y*  DP*tT 
Sam#  •p#r*  at  aV«H>*  Ont  APOT 

GUARDIAN  LATCHING  RfLAY 
APOT,  mo  V  ao  r»  (  yit.  iS  Am#  Co"ty»f» 
ilNlltlvt  RILA? 

:00n  y6m  rml.  SPOT.  VraAkt  at  )  MA.  plui 


BAKELITE  CASED  MICAS 

VOC  PNry  MFO  VOC 


CHOKE  BARGAINS 

0  Opyy  Fram#  1  C  Cat«d 

Iv.  SO  M  A  0  It  $6  4  Hv.  400  M  A.  C 

ly  60  MA  O  66!  4  Hy  4SO  MA.  C 

19  rs  M  A  C  t  46  s  H»  i;t  MA  c 

WIRE  WOUND  RESISTORS 

tat!  yAmc  21  SO  .NM-.'SOO  f 

•  att  ahFni:  2S-40  64  400- 1 12S-7K  •4K 

•  att  yAm*  60  *A.I(I0.  MO-TSt-l  K  I  SK 
SK  2  :H  SK  I6K  70K 


riLAMENT  TRANSFORMERS 

MOV  HI  (  V  Prim«ptM><  r  y||  Cyairt* 
lOA  MV  Mat  I  ya  2  SV  TtA  2  SV  TtA 


MMF  ;  I  S.  S.  A  16.  20  22.  I2t.  SOO 

SILVIR  MICA  CAPACITORS 

MMF:  It.  $A  60.  *40  :$0.  760.  lOmt 

METER  MULTIPLliRi 

2  May  I  'S  at  I**  Cai#  EaHaayd  2  P.V 

2  Ma«  I  2  yf  IS  Tytalyr  2  KV 
4  May  |  '?  at  IS  lypytyr  4  KV _ 


20  Wytt:  I.  $.  St  OAmi  .  .2S 

M  Witt:  lOO.  SOO  Ohmi  .....  .  .3S 

7S  Watt:  too  ISO.  200  0«i«»  It 

lOO  Watt:  20  SO.  75.  120.  SOO  06mt  .46 

1%  W.  W.  RESISTORS 
06mf  2K.  SK.  6S00.  SOK,  60K  JS  yy 

PIGTAIL  MICAS 

WMF:  S.  20.  SO.  00.  100.  2S0  .  300  400.  SOO.  7S0,  000 
1000  7000.  3000.  4000.  SOOO.  WOO.  It.OOO..  .W  iA. 


MISCELLANEOUS  BARGAINS 

«2  400  vNt  de  II  far 

Vyr  ay*d  <*t  mmf  C7  tyyvtay  .  2  fyr 

It  may  It  marl  Raalttar 
2  may  S  vatt  Raaittar 
21#  mmf  Mtdyyt  Vm.  Caramiv  tat 
il  mmf  Midy^  Vyr.  C*rymi«  l«» 

4P«r  Lavy*  GmftfK 
Caramly  RF  SvttaK  ftp  1 1  Paa 
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U.  S.  GOV'T, 
SURPLUS 


GUARANTEED 


i\WAR  EQUIPWENT  MAft  SAlEI/j 


ALEXANDER  MOGULL  CO.,  INC. 

lit  VVa^hingfcn  S.  N  Y  6,  N  r  WOfth  4  0865 


SEARCHLIGHT  SECTION 


POWER  RHEOSTATS 


OIL  CONDENSERS 


TYPE 

POTENTIOMETERS 


RCA  100A 

¥rm  riMitM  C—  9$m 

raocM  B  Urf*  N  T.  ■ 

fl«i  9S1M  . 1 

ir«rt»« 

W  B.  41 

14  A  II  vdtt  TUbsAiM  IMBP  . 4m. 

l‘/K  »M 

4  POM  AS  Bmparo  USt.  AC  r«iBr . ^ 

5  BBP»r«  U  k,  Mrrtao  'ta  tcb 

(UaB  uib*. . . .  j  fn«  4^ 

GRAIN  OF  WHEAT  LAMPS 

jT  ^  for  uumioBiiAt  ««un. 

l\n  l!?  '^  dlBlB.  BtrVlBOB  tOMnUBMU. 


#MARKTIMt 

S  HOUR  SWITCH 
A  It  BAP.  torirv 

PoMtar  m>*m  borh  U  •rrv 
BftBr  tlAB  BIBPOA  MmJ 
for  off  PBdloB  BB<1 

TV  MU  oiMn  poo  to  to 
bod.  LiAtUd  MPPtP  Bt  thto 
»pMi4i  I’RirK  $3.P0 
AiBo  BVBllBbi*  la  IS  Bila  -M  Ala  -1  bx.  a  IS  it 

ISOLATION  TRANSFORMER  $1.95 

Mbs.  known  Slfcr*  St  wBtt  S  vltsduiA.  US  V.  to 
115  V  40  ry  ld«Bi  to  pr««««it  alkiekB  front 
Hull  m>lio«  Bn<l  Mid  olactroiUo 

Shiptimg  Wf.ttA  S  ibB. 

<)tAM  ilMi  Bnd  Sio  ut  la  Mfwk. 

KHBwBtt  OoMBAt  M»ttr  TatBllnr  rontBifiiof 
Mvn-  dutp  T>:i»  IIRON  R  7.  1  HI'M  AOtor  Bod 
hundroda  of  wBf<h  tJM  BOBr*,  oiutcbM.  aprlng' 
•U.  ^Mpptag  WAiiht  S  lb*. 

IfBrIlOtO  $2.50 

RACAII  MAGNETS  ^  .  IS  Ot  U  $17.50 

OPOT  t  *Blf  Rttlary  I»  C.  It  BAporo  ^ 

K.  ..  1  for  $1.95 

OPOT  HftH  Th*I*  SvItehM 

It  for  54.50 

NEW  HOLTZER-CABOT 
TOTALLY  ENCLOSED  MOTORS 

It  R  R  M  RomtMMb 

SloBlB  PbBu  ^ 

CbpbcHbt  Ran  tm 
IIIVaftiACM  I 

J1  uCSlilu  1 

♦S*  HibR  S*  t»A.  K  /  n|P|ll|  i 


13IMI 

s.snn 

ani) 

tlMI 
44  lu 
fWM) 
12410 
'2.SOO 
4tN) 
400 
Atm 
1200 
Aim 

A4IO 

l-'.Vl 

AOO 

AOO 


SELECTOR 

SWITCHES 

Folt>  rr»a.  Ovch  Tyrpa  Each 
1  A  1  liBk-Bbtf  .14 

1  11  1  RbAhi  «bt4  At 

1  31  S  bBk-n  abu  .ha 

1  34  3  b«A-o  ahlB  4A 

3  2  I  <wr-aht4t  .At 

3  6  3  b4Lk-Q  aht«  Bt 

3  4  2  bBk<Bht«  BN 

3  11  3  hBk-amc  .71 

I  4  1  Hak-n  ahta  A1 

4  4  3  C«»fHS  ahtg  AN 

4  II  4  bBk-BPU  1.25 

5  12  ear>n  •11141  an 

6  11  A  bBk  o  Bht<  I  as 

10  6  5  (<^>«ht6  2  2S 

13  2  2  UBkabU  I  It 

16  2  4  bBk-n  ^it«  I  IS 

(mBDjr  otlMT  typM  lu  Bt«)ck) 


UHF'*  CONNECTORS 


<.8t  No 
41  IA< 

HI  Ml* 
41  11) 
Hi-ir 
h3  IK 
41-18I'N 
H1>22K 


M  l.'it 
271 
ri^2:4 
S4V22U 
rU  '2.M»A 
m  V  2A4 


•och  - 

GONIOMETERS  in  tfck 

Wa  MB  AalhaHtad  WAolaaBlara  far  Mi«ra  ffwItcN 
Carp  and  CBiry  tha  larpaBt  ataHi  af  Allan-Bradlar 
Balanatit.  Pattar  A  BraaaiAald  flalBjr*  GaBrdlan 
ClAtrta  Ca.  AatanaldB  Bod  RalBn  Bad  HBydan 
CiBek  MatBTi  In  all  tpaadt.  Clactna  CaBatan. 

m3  BLAN  ”23 

iKpfimtnteri  and  Invtntori  Supplies 

64  Dey  S».,  New  York  7,  N.  Y. 


barrier 

STRIPS 

2  IW  Y 


Connteton 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

S^.d  IMF  .9.CI  4nd  lit  IM  Yy*t« 


S  ilM  CCT 

rill...  ..  p.50»  AB 

UO  Connectori  p  iot-ccT  L 

O  I!  V  .  tl  It  5 iS’ 

(1-13  r  I  4«  2 

(VIS  II  I  It  2  •  5 , 

<1- 1«  r  .  I  III  J  J  J 

1(1-31  (I  .  M  S']  J12' 

10  33  IT.  .  I  tt  S']  }  *® 

(1-34(1  ' S  J.'J'Sk* 

■11-3.1  r  I  It  »■}  J  • 

<^-27  r  I  74  S-JIt-AB 

•f>-57  r  .NA  t 

0-5M  V  B)  P  W^  iB 

iy  121  r  4t  »'**®  *g 

S.4(MAR 
P-40tAB 
A-40A-CCT 
5-4<M-CCT 

S-2UM-SR 
P-74I2-SB 
PI02CC 
A-54)2-OB 
*•  PMtCC 
*•  P.51A  C€  . 
!*  ft  SIO  BR 
]•  P.512  CE 


BIRTCHER 

TUBE 

CLAMPS 


rt36.  B72 

•  A2N-C 
«A26CI 
«93«CI 
Nt26-Cl(l 

•  626-04 


r9?6A 
•  A2BAI 
rA2A  All 
Nt2A-B 
rA26  B) 
«t2lB7 


SHOCKMOUNTS 


SAVE  up  to  70%  on  Electronic, 
Radio,  Mechanical  Equipment! 

for  bomt  •■p«rim«ntart.  loborotofits,  tcliooK, 
•tc  Nnw  fully  guoroafted  Froeftoa  of  ofigiaol 
coit  100$  of  items  includiag 

•  2SOO  V,  AO'C.  nO  v  Floats  $2t«  20 

•  ISOO  w,  400-c  nO-v  (A  C  Float)  129  AO 

•  lOOO-w,  tOO-c,  1)S-B  geaerotor  IB. 96 

•  Geaorgl  Eloctrtc  Woll  Hettor,  3000  26.00 

wotr,  nO-220-volf 

•  Gcaorol  Electric  Selsyas  (poir)  3.39 

•  Raytheon  IIO-a  Electric  Timer  0.94 

•  Meg  A-Lite  Coatiauity  Tester  1.99 

•  Resistor,  Copocitor  Asst  4  lb  1.09 

•  City  Desk  Tclephoaes  5  90 

•  Fhoto  Cell  Ligbt  Control  Kit  4.07 

•  Other  borgoins — Compressors.  Point  Spray 

Guns.  Engines,  Pumps.  Tools,  etc. 

II  yrs  in  business  in  Lincoln.  Sdtisfoction 
Guar  We  prepay  oil  Uupmentt. 

Corff  brings  cofofog,  lOOOs  bargotns 


MICROSWITCHES 


ASYlRSli  KP<«T  lOB'll^tar 
tvp»  H  plutuwr.  nwHal  boita* 
ifi»  nnrma.ly  i-n  \  ..  .4t 

B-«B  ROlt  HPliT  |n|/)3’.«Br 
tspa  M  pluocer.  2  (irrutu. 

3W1P  "t^n  and  ciw  rU-tatl  .46 

twlRLt  <n-4  1I1U9  1  Hr*l«T 
10a  116  Tat',  leaf  arfutor,  nnrm 
rl«»^ad  ....  ...  .  .  .46 

•  ft  RL7T  fruM  lllua  •  Hl*PT  P'b 
124  «ar  r.ti^  piungrr.  norm 

.  46 

Till  «4WITi  HSTTF;  lAa  lISTidtaAi 
f  CRiOTt-CiOIAI  Ht’MT  eliAw4  .  .4A 

PCRitTt-Citili  HI'ST  opps . 4A 

fCRltTf-ClA^RI  HPHT  rloMd  ..  .4A 
•  CRlt7t-Cl2]C)  l)l*KT  op/cl  .  .4A 

iMaav  ether  tvfaa  la  stark) 


MALLORY 
PUSH  SWITCH 


N2t0t  0  P  aiBka  aant. 

•  2601  6PD.T..  aaa-N 

•  2(J0)L  SPOT,  lack 

•  2004  0  P..  make  2  a# 

•  290(L  D  P  aiBlu  3  la< 

•  2606  OPOT.  aaa.Is 


$  terminal 
t  *ei  mlnal 
12  'rrmlnaJ 


\ 
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AIVARADIO  SUPPLY  CO. 


SEARCHLIGHT  SECTION 


III04CT  VAMIAtLI  COHOEMiCRt 

Rt  •  •«  RMt 

iKwriuiHi  yt  yi  ID  yyr 

.  .  7U 

..»#MuAd  Mi  m'  i4  yyr  itouiMr 


IT'S  THE 

LAST 

OF  OUR 

LUCKY 

BUYS! 


iMft  Un^ckR^f  F«H  Ubr«fT  of 

INSTRUCTION  MANUALS 

H«'H  ytDA  tl  III  liS 

M-rt  'M  413 

Tslk.r  SI  Ht'  1S33  .  .  .. 

Hi'  IVI  tl  MTt  ^n 

Hi  It  MH.  ti»  H(  7V 

Tai.k  IVf  tl  Kh  71.  Tf 

y»nuRi  12  1  :il 

u  tl*  Si  km  t»A 

KA  14  tl 

All  Rf  tH*  ROotR  RhiRRRO  RRRtRRli 


8*9  iust  8rcr*vr8* 

IMPULSE  COUNTERS 

•  mtrm  >n  <  tO  Hi  V..  IM 

*12’*  ^  »» 


T.as  APTS  TRANSMITTER 
r«*i  R  rMl  iRrfRin!  PncR4 

lIRlctR  with  tvRM  UmR.  i«1  O, 
•IRRlI^nt  CRRiltlRR 


(iRlvifl 

Ts-u)/cpy  I 

SfPchfRMRRRI 

ihjtRtRtwllnR  pr* 
<‘l«i(iA  UiRtrumrnt 
for  «f)9  •l^tronlr 
iRb 


WILLARD  MIDGET  fV 
STORAGE  BATTCPY 


UTC  LS  184  Powif  Trofuformof 

•  I-  V  •  ■  •«»  *  .*  "u  PVif'R  "  lot 

m  34 


COAXIAL  CABLE  COMNECTORS 


•  t  •  nd  anS 
rimroJHR. 


T*«o»f» 


SIGNAL  GENERATORS 


Brood  Nrw 

Fomouft  Stondord  Brofidt 
OIL  CONDENSERS 

r,<M<  t  t2  4Y  ‘  IX  tniil  If'di  t 
-o  %  1  iS  1  mfi  A'KKI  t 

X.VKI  »  l.M  I  oiM  V. 

I'.oo  »  4  n  1  mf-1  '‘HM)  w. 


ORDIR  DIRECT  FROM  THIS  AD 

l*r«ii«ivt  ali-taiRnl  of  all  afiRTt  (.R«R  wltR 
Miar  Minimmm  t4m  tlOQ  I3N  i*Rwtl 
•>*  *11  C  O  O  •rdart  OAtR««Mt«  Ry  triKi  m 
RR  !■»*•••  MilRCt  CRhfRTMiR  RMm«  RURM 
•RR  tlRf*  tRNa  U>  All  RorM  t» 

rftRAR*  AM  RiarthRARtM  •MR|«rt  t#  Rctar 


I  ttt  A  Hr  rmrr* 
mr  .  150  I3Q  rk 

<  an  u-«  up  to  th  rd  bormnnie.  RuiU  !■  110 
AO  ryrta  pwr  aupplv  IkMX)  me<l)tlRB  t 

I  IM  13  M  tnr.  in  130  ar  witb  bollt 
iM'vr  auppip  (pMMi  riRMlttWR)  t 

I  IM  15  2«  me  IPO  IVS  irc  wirb  buiM 
pR«*r  tupplp  0<«m1  enrtdttkm  t 


trn  TYfl  TYPI  TYPI  TYPl  TYPI  TYPI 

5U4G  6AG5  6D6  6K6GT  6SH7  42  813 

5V4G  6AL5  6H6  6K7GT  6SN7GT  803  866A 

6AB7  6C4  6J7  6N7GT  12SG7  805  1622 

6AC7  6C5GT  6J5GT  6SG7  12SK7  807  9005 

Peckod  m  0**9l*Ml  Coptom  PpIcm  o*i  PRBWRtf 
SUBSTANTIAL  DISCOUNTS  ON  LABGf  OROfBS 

Alt  lub«t  ore  brond  n««  tfondord  brondt  Tht$  oHer  subject  to  change  without  notice 
ond  prior  sole  Terms  2S%  deposit  with  order  balance  COD  $25  00  dollars 
minimum  order 

MANUFACTURERS: 

WANT  MORE  EXPORT  SALES?  CONTACT:  MICHEL  LEVIT 

METROPOLITAN  OVERSEAS  SUPPLY  CORPORATION 

Manufacturer!  and  Distributors  of  Electronic  Products 
1133  BROADWAY  rhon*  Ch«it»o  3  1105  NEW  YORK  10,  N.  Y. 


C  IK<  I  IT  HHF.YKICI:  ■ 

)<i  Rmp  to  volt 
Tl  iRt.  CI7&1K4 


lamp  Tl 


DEPENDABILITY  IN  ELECTRONICS 

Wt  ARE  national  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICULARLY  AT  THESE  CRITICAL  TIMES 


ip  SaM^nihl;  <*203 
•nl.  1  t.v 

an  K<<lak  with  Ir.a 
12  volt 
>111'  .  .*•«<  h  SI. MS 


ALL  PRICES  FOB  N  Y.  CITY 
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SEARCHLIGHT  SECTION 


ASSOCIATED 

COMPONENTS 


SELENIUM 

RECTIFIERS 


RADAR 

EQUIPMENT 


POWER  SUPPLIES 


SINGLE  PHASE 

Full  Wav*  Bridf* 


Search  Radars 


APS  2;  APS  3;  APS  4;  APS  15; 
SCR  TUB;  SCR  720;  APQ  13; 
APR-1  Receiver  &  Tuning  Units 
APR  4  Receiver  &  Tuning  Units 
APR  5  Receivers 

TPX-1  IFF  Transmitters— Receivers 
R  69/APN  9  Loran  Receivers 
CPN  6  3cm  Radar  Beacon 
AN/APG  13  Complete  New 
SO  9 10cm  Search  Radar 


GCNtRAL  PUtrOSf  Lew  DC  pmwt 

witti  ▼•rioble  ewfiRMH. 

centrel. 

features 

V  Umu  lift  Pull  Wftf*  Hwiwalua  lUrtllWf* 

y  (Aiuput  Volu<«  (’oatiauouelf  AdJu«UMe  Pm 
Iw  to  MASUuum 

V  r  ToUmiot  end  Auwur  t«  ner'f. 
y  SteeMM  ('ootml 

V  Inetnat  I^Mv•r  No  Worts  I9  Porlod 

V  iMflilrl  oud  Roody  10  (ipvroio 

V  rm  111  VAC  M  CpTlto 

V  UmmIom  IV  t  l«%*  t  r 

Writ*  for  dMcri^tlvo  bvllotin  GPA 
MoAol  VoltoAo  CTMrroat  Prlco 

(tPoilO  0-A  VDC  10  Amp*  SIAM 

OPAIIIO  <VtlVI>C  to  Ami*  TIM 

OPAMie  O-M  VDC  10  Amrn  M  M 


lopMf  I  ••M  VAC 
Typo  No 

B3-1I0 

Bi-ilo 

B2-IUO 

B2‘2 

Bi-IXI 

Bl-A 

BI-IO 

B3-30 

B2>IO 

B3-40 


lopocil-lll  VAC 
Tppo  No 

BO-IIO 
BA -600 
BA-710 
BA-IXI 
BA-IXI 


Ootputi  l-M  VOC 
Prico 
I  i  M 

I  M 


Pull  WovA  CAiitAr  Tob 
l-A-IIVAC  OMtpUti  •••  VDC 

Corrooc  Pftco 

10  0  Anp  I  A  M 

30  0  Amp  II  M 

SO  0  Amp  14  M 

40  0  Amp.  17  M 

10  0  Amp.  JA  M 


RECTIFIIR  CAPACITORS 

cr-t  1000  MVD  liVUC  »  .*• 

cr-*o  ]MuMru  i»vi>c  i.w 

cf.*  4000  M.-D  » vi»c  l.i* 

cr-i*  (ooMri>  to  vi>c  i  *» 

Cf-I*  MOO  MFD  M  VDC  t  If 

cr-»l  laoo  MFD  fOVDC  Iff 

CF.*  200  MFD  110  VDC  I  M 

CF-I*  too  MFD  iaovi>C  tit 

MaoMita  altap*  tor  4bov4  capMWaf*  - ItcM 


TS  3/AP;  TS  13A/P;  TS  14/AP 
TS  15/AP;  TS-16/APN 
TS-19/APQ;  TS-23/APN; 

TS24/APRZ 
TS  26/TSM;  TS  27/TSM;  TS  33/AP 
TS  35/AP;  TS  36/AP;  TS  45 
TS  47/APR;  TS  59 
TS  61/AP;  TS  62/AP;  TS  74/VPM 
TS  76/APM  3;  TS  91;  TS  98 
TS  100/AP;  TS102;  TS-111/CP 
TS118/AP;TS125/AP;TS126/AP 
TS-127/V;  TS  131/AP; 

TS159/TPX-1 

TS  146;  TS  155/VP;  TS  218/AP 
TS  203A/P;  TS  206/AP;  TS  226/AP 
TS  268/VB;  BC  376H 
BC  905;  BC  906;  BC  978 
BC  1277;  BC  1236A;  APA  II 
LS 1  Frequency  Meter 
IM  15  Frequency  Meter 
804  Measurement  Corpor. 

Signal  Generator 
Test  Equipment  and  Signal  Generators 
for  1 0  and  3  cm 
1  208  FM  Signal  Generator 

All  types  of  Magnetrons 


THREE  PHASE 

Full  WovA  BridgA 
4  VAC  Output  I  A-JM  VDC 

Curroot  Prico 

t  o  Amp.  I  JJ.M 

3  0  Amp  13  M 

4  0  Amp.  14  M 

I  0  Amp  It  M 

to  0  Amp.  IM  M 

II  0  Amp  liA.M 


RECTIFIER  TRANSFORMERS 

All  PrIninrtM  III  VAC  M  M  CfclM 
Tjp«  No.  Volte  AMpo.  tbpA  «t.  I 
XPII-11  II  13  TIM.  I 

TXm-3  M  3  IIM 

TXriA-l  lA  I  I  IM 

TXIM-10  M  10  U  IM 

TXriA  ll  3A  15  30  (be  I 

TXP3A-30  M  30  3A  IM  I 

XPCIA-14  IS  VCT  14  10  IM 

All  TXP  Tfpen  er«  Tepped  lo  DMwor  33.  A 
woHe  XPC  Tfpe  le  Teppod  to  t)ollT«r  lA  1 
Votin  Cootor-toppM 


RECTIFIER  MOUNTING  BRACKETS 

Par  TypM  Bl  UroMi  BA.  eoA  Tfpo,CI  S.IA  per  eet 
PorTrpMlB  .  IMpmeai 


D-C  PANEL  METERS 

Attfeotlre.  nified.  eod  reepooelly  prleM  MoTlog 
reaeeoleonld  typowltbeccufepf  oltbia|%  Bquore 

0-  •  AmpOTMDC  r 

0>l3  Amperes  DC  7  Aoy  rsoAS  13.44  eoeS 

0>IIVoilslK'  I 


RECTIFIER  CHOKES 

Hf  Ampe.  DC  Bee 


Tfps  No. 
HYIA 
HYIOA 
BYAOA 


ATTENTION  MANUFACTURERS! 


e  p'Miitlon  to  furnieh 
prm.  tn  <iUAntltF.  to 
KKct*tl»>nt  di»llvery. 


tpt  «iuotei 


efe%||  Are  a  V.  I.  P. 

WlIM  (very  importont 

I  wM  person)  »o  us. 

All  our  work  it  intended  lo  tenr*  you. 
With  you  in  mind,  we  maintain  complete 
ttockt  of  Vector  turret  lockett  and  plug¬ 
in  unitt,  turret  lugi,  mounting  boordi  and 
over  2000  different  AN  connectort.  Be 
sure  you  get  cur  bargain  crammed  fleers. 

HAROLD  H.  POWELL 

632  Arch  StrcAl 

Phita  6,  Po  MArktl  7-56S0 


TELEPHONE 

RELAYS 


Write  for  liiting 


CLASI.  TYFIS  C,  D  A  I 
COOKI,  AUTOMATIC— [LECTRIC 
AIL  TTFES  et  COILS  and  FtLI-UFS 
Seed  Ut  Tout  Specihcotiont  lot  Ow  Qpott 
MONTHtr  SPfC/Al 
COOKE  TEIEPHONE  RELAYS 

Ceil^iUW  ah«».  t<i.  w  ntn'l  V'tiote' *« 
rnekf*.  •■fi**  l>'e>4k  Afeilab't-  in 

.tr.Mit  InKutlua'Iy  InveNl 


360  BLEECKER  ST. 
NEW  YORK  14,  N.  Y 
Oregon  5~352S 


CHASE  ELECTRONIC  SUPPLY  CO 
lot-e;  22SIII  M  qumiii  viii.e*.  n. 

HOIM.  4.MU 
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SEARCHLIGHT  SECTION 


CALLING  ALL  ENGINEERS! 


TELEVISION  CAMERA 

31S0  line  rtiolutton  Eotdy  converted  to 
prevent  RMA  vtondordv  Circuit!  ovailobte 
with  comero  Comptete  lihc  new 

Wf  HAVe 
APS  6  RADAR 


MARK  16  RADAR  COMPLETE 


MARINE  RADIO  UNIT  FT  102 
(I67BY  Tronsmitter)  200  W  4 
bpndt  covering  range  of  2  24  me 
NEW 


BC1100A  TRANSMITTER  vrith 
remote  control  125  W  115  VDC 
or  AC 


BC  452  TRANSMITTER 
300  W  I  5  7  0  me.  Point  to  point 
and  air  warning  A1,  A2  apd  A3 
emittian  115  and  230  V 


COMPLETE  LINE  OF  TEST  EQUIP 
MENT  SUCH  AS 

TS  36  AP  TS  II7  WAVE  METER 
TS  13  TS  35/AP 
TS  108  TS  12/AP  lUniti  1  &  2 
1-177  HICKOK  TUBE  CHECKER 

W[  ARE  LOOKING  FOR;  ALL  TYPES  OF 
RAOAR.  GROUNO  and  AIRCRAFT  RAOlO 
EQUIP. 

We  Wont  BC  348  ART  13 

ARC  1  RTA  IB 

MN  62  R5A/ARN7 

BC  1000 

TILL  US  WHAT  YOU  HAVE 
COLUMBIA  ELECTRONICS  LTD 

S24  S.  SAN  PEDRO  ST 
LOS  ANGELES  13.  CALir 
Cable  Addre»  COELfCT 


Do  You  Use  CLAMPS 

AN-3057- 

3  —4—6 — 8—10—12—16 

Priced  From  lO** 

Dovid  Greenberg 
74  Cortlandt  S».  N.  Y.  7,  N  Y. 
BA  7-4696 


December.  7950  —  ELECTRONICS 


•  low  price* 

#  iralvos  ' 

,  *  eejotpiwertt 

*  cempononti 

ah  teetKawAi—  iBot 

••  «•«  u 

fiBOf wtxd  »•  W  An 


EPCO 


PULSE  TRANSFORMERS 


rhIp*  tr»«vl«nBi«r%  ••wne  ••  TiMy  Rr«  taiHl 

I  u  •any  mm  Himgtf  eutrilMrt*  tPti  tfate  hay  Rar>a*  wl 
la  faar  Tathaital  llhrary.  ta  paor  flaatranie  iRa»f  «i 
Ravlaet*  a<  thu  M«ai 


OTHER  DATA 

4-0m§iH»4f  laerafnata^  aa^ 

^n***Uf  laiatl  aiaaBannf  aaly  i  i/T*  tfia  ■  I  QAT*  hifb 
•(  MneaniEHit  ta  aa*-  matatji  titia  tnta  an  ar'al  tacAal — afadvt'tlan. 

•chaMall*  »t  »h4  tantaetlana  era**a4  lala  diM  ca*erin|  tag  af  twha  ba»a  Aehaaiatk 

#aa*anata«  *a«ha(  ea4ina><i#a6 

•  Tha  call*  a«a  vraand  a«  htfh  trae#  iMtae  h)rpar»il  earat 

•  Uaae  In  ••tn»a  al  tha  Aa»y'6  niaenrn  ane  a<«Mrata  Aadar  and  D>rar1ian  Flndinf  CtialpRiant. 

Hlandare  typaa-  manafartarae  hv  Rayttiaan  Manufartwrint  Campanit 

Qaantiftaa  aaatlaMa-  iaia.aetata  eeli%ar> 


SUGGESTED  USES 

'Ulaehiaa  (laelllalsr.  MaHtvthratar  anp  A<apa  CifruMi 
■  Wbaraaae  Ar<a(ata  fiaiin|  an#  Trifteimf  aia  naia9»af9 
vUnaatalla#  In  ciraalt  aa#li<a(fan»  far  fanareltAt  pawar 
(  an  pa  u«a#  In  eirvattt  «f»h«iap  rapaCiftan  ratna  tram  (I  ta  a 

tram  Ph  MKraaaean#  np 


CJiBCA,  IN  ELECTRONICS 

42-44  Cornhill,  Boston  10,  Moss. 

Lafayette  3-2S46 


NEW  RA-38  RECTIFIERS 

.  SO  L'lf  1  iri.aAn  Inim*  rHitptit  o  15.000 
♦  '•‘•t  n.a  Hfita  fi»r  ilataLiael  iDformAlits 


J.a 

It#  riaotfi 


litaii'l  T3«^  b  ''  a'liaS  itrsira 

kl  l*ttra  i?r  M  an  2  far  $00  00 


TUBES 


•«  IP  7ion 

40  7I#A  om 

tM9  iroo  ni4 
Ann  1 40  TtT  4  r  $0 

9n»ri  ih  M  rain  im 

1104  as  A  $0 

Iiih4  I  rnu  10  so 

mii4  4  IS  A40  47  so 

T0I4  a  SO  pTa4  ITS 

Tot4  BMfPWflWiliiiMMMB 

?o$4  1 7S  <>14  i  as 

T044  I  00 

ro7A  li  so  PtmiA 

mrH  TO#  WK> 
mo4  I  na4  •  rt 
riiA  'I  vToo 

ilhrtliso 

nsA  T  so 

ArffCI*L;^Kn.'«l«'4l  ^nai 

riretil  J*4^ltiW  si  r.A'  ACttOH*  F»«i.  lun;  IS  mfil 
bi  •  t>  so  a*cN.  4  tar  t  d  r  •  ia>  mM  120tN)  t 

SSiO  4  f  a>«*  1  5*  ft  a*  hi<h  tiis  ;u.l 

imaiavalcH  haatar.  14'eailnp  ihc  t*a*  .tua.  »'ai  l  i(T  inaulaiv'r* 
AaMi*#.  I«t«  aarfm-a  %  hnal.  Nm*  (trtpiral  ia  k>ri«  4  par  ctutr 
i#l  tyfr-  TIK  t  StHi  4fto  $.'<10  a*a4  A  far  $i#00 

*0.1  kiKt  amt  1^*  mala  Yyi4b>if4T  n^fi'  •  Mt  00  r  . 

nipa  a  t*  o*lr«wl  |4a  •  nn>(>  '\>ri  S  aidp  mai 

r  a«»at.ia  p*N'«ra*  nA  #•  Ijpt  .TUtpitL  Naa  ttrt4.i*al  par'htn# 

irtO  b«r  j^ao  lAIO  li«t  $4100  I7M  aarh.  2  far 


IwtTCH  Air  or  immar^oO 
•«  oiaiiiartlnn  with  %'  41a 
p-niarttiif  •*.  TtWiyaratura 
to  4^0•K  Ha!'i**i  opant 
I  tOttar  rm  imppratitra  atiaA^a 

t>9.  125  T.  5  a  lAt  9  .  J  a 

M  't  M  iVraiiAR  hlLMlal 

tir-nal  tn  i  Si  IS  apw:  2  far 


a.ltu-tt4i'la  frt  i 
iXba  rlrEniit.  r|t 
t  ap  IS*  II  a  a' 
4t^“  f  .  2  a 
502  2  4  Naa 

s«  so 


fAO  CLIPS  l'*«nliai  aillraiiYr  typn 

>■  ♦  T  -Lnh.if  fh-  ,,<f.  jnwAia'ail  aira 

L#  itf  .  $1  M  S4.M,  C:  $.19  00  M 

^  Filament 
Transformer 

HIGH  VOLTAGE  FtL 
AhlENT  THAHA 

FOHMCRS;  ▲f&a'^rar. 
Tyiw  \5  .*4  A4n  KVA 
50  «0  a .  1  phaim ;  t.' 

KV  teat.  12  KV  d-r 
fiparaitna  mm*  S  r  e  t 
m  li>  anuM  Itaa  anrfefT 
that  >akM  RTIA.  t'OT 
55#$  ate.,  rac-tlftara  Naf  Wt  10 
$t2  >0  aartt.  2  for  U2  $0.  4  far 


,1'  ^  yr  « 


nCCTROmC-IIIDIISTRIAl- RADIO  ■  SURPIICS 


ELDICO  OF  NEW  YORK,  INC 


44-31  DOUGIASTON  PKWAY. 


DOUGLASTON,  LI.,  N.Y.,  U.S.A.  Cable  Address. JWICOINC 

BAY5IDE  9-8686 


SEARCHLIGHT  SECTION 


VOLTAGE  REGULATOR  OIL  CAPACITORS 

RaythMn  CflP-iOl4<»7.  )*rua  Jt  IvAr,  37  ej  u*  Her  US?  .4)  'r«  .  3  mf  VMiO  vttc  '  Irr-rtr^t.  ISM  •  4 

O'  Hi-tuiA'.riK  rr*ria  .  't«<  .  s.  |i«wpr  Oi>rrHrt  In  nnry  1  tuf  «Uc  ..  S.M  iUl^HMLir / 

•MUH.  Vf  t  Jir  t  ir  tirt  »r  iHii  it>-  («iy  Two  IWt  ot  |4?  M  I  ni'  f,tc  S0i*9  3.SS 

’  LAVOIE"  VHF  FREQUENCY  METER  POWER  TRANSFORMER  3  PH.  ' 

37S-72S  me.  anU  ahr>t«,  0  Kraturf*  pr«rUioa  ca*l*Y  an  1  440  229  I  Pitaa*  A  huaky  brute  tor  Ln>luctl<>a  bea'.nf  I’Timary  444)  tiu  pbaa*. 

rrtitrr.  abwttptHO  tyti*  A''b  an.puner  fnr  aluru&««i.  (woeJtMdutt  u^*  H«*i-..a«tary  l30dV  at  17  Maiif  b>  KA«thM>n  TUi*  ttaaa 

auU  lab  Mara,  ('••mplrte  «i'h  oi>ar««  ao'l  ii.«lr  <1ua1  raithratlun  rnier  axt<l  a  pair  of  SOA'a  will  (ite  3  3  KH  outp<it  at  a  ti'(al  rt»t  (4  imu  than 

r«x}  UBlta  only  at  144  Sa  ISO  00  (Aprs- at  whU*  tbev  law  -  <»n;»  .  MI  M 

"TELRAD"  FREQUENCY  STANDARD  6  KVA  STEP  DOWN  TRANSFORMERS 

I'  ompir'p  aelf  n4i*ain<«l.  'I'lal  lOo  kkmi  a,>  iti.  mulriiibraior.  aiul  bartnoi.  440  ta  270  t#  IIO-S  K¥A  t‘  ai plate  eo  aaed  il  4.  K\plu  Tr>H>f  (’an  Iw  uaad 

amp’. tier  ('althratPM  with  WWY  .>r  br  a4i'aat  f<>r  hiali  atrura^**.  100  t»  4^  wh  an  4  1  or  3  1  ratio  wep  up  cw  .tiiwn.  at*  2u«ile)0  AAVtaht  335  Iho 

h  l»r<  a  p>  intM  rvrrt  I'mh'  I'ni  in  kr  I'omplere  at  179  SO  Na'v  arar  hni«b.  tntearal  lum'tNm  b>>i  an.l  m^iuntina  T'ami  17$  00 

BROADCAST  MODULATION  TRANSFORMER  GDA  GRID  DIP  OSCILLATOR 

R  C  A.  033'a«  ta  pair  MS'At.  a*  uaed  m  H  r  A.  I'nminemal  1  K  W  Hroa«V-A«t  An  all  amunri  laboratory  irwtruinenC  for  inea«urrmmt  ••f  re«i  bai>t  ctr«  uita.  Q 

Tran<auUtrni  Trao^fumirr  twin<  uae>l  In  T  H  liroaticaat  atati<»OA  New  fully  rf  snKaaeA.  aiiteUAa*  and  uianv  other  ptirp.^^  3  ou’  av*  nte  iw  other  aa- 

<t.iarartiee<1  l^-«8ia.-T  P  ihw)  ohma  Hemndary  .5  'iSO  ol.ma  *0  KVA  Audio  ieo>leKl  raodwt  t'ompai't  and  cunip>re  in  ait  form  at  S?t  SO  w.'ti  inatrurtloii  and 

H /e  13ili>xl4.  Wi  utk'ratad  153  tb«  Umite  1  gty  atailahle  .  I7S  M  PPl.n.-an.wi  t>o..k.et 

LABGE  QUANTITIES  AVAILABLE— QUOTES  ON  REQUEST 


TEST  EQUIPMENT 


Selling  is  our  Business 

Over  20  Years  Serving 

RADIO  «L  TELEVISION 


SYNCHRONOMCTER.  GENERAL  RADIO  A91B. 
lU' a  m4»Ulitln(.  iraed.  perteel  SMS 

PIEZO  ELECTRIC  OSCILLATOR;  GENERAL 
RADIO  b7SN.  llat’A  '4.seil  perfect  SiZS. 

HETERODYNE  FREQUENCY  METER.  GEN¬ 
ERAL  RADIO  €IS0.  irtt'Ki  to  .MntOKi'  range  In 
19  hand^  IIT  or  3Si<V  At'  >perat. on.  used,  per 
fer*  IV4S 

HETERODYNE  OCTCCTOR.  GENERAL  RADIO 
•  I9C.  with  cvtl  .1  aaer  ai»  I’ 1  cf  rirri  r-wj 
•ar-de  25K4’  to  35.Ml’  U»e<3.  perfec*  S2IS. 

INDUCTANCE  BRIDGE  GENERAL  RADIO 
IbilA.  \4alnul  ral'inet.  periW' t  SlOb 

MEGOHM  GRIOGE.  GENERAL  RADIO  M4B. 
Dak  •ahiaw.  uar<l.  hk«  rtea.  ll'V  •  im  opera- 
tli'O  Sl7S.  Maine  a*  ahi.se.  I>u(  ha'*#*^ 

operated  Si3S 

OSCILLOSCOPE.  DUMONT  274A.  3*.  with  pr.  he 
I  •ed.  like  new  SI9S 

SIGNAL  GENERATOR  MEASUREMENTS  ZIFM. 
ll'V.  90  rpa  <u>.rat  on.  Mr*  i  ip  $145 


PARTS  and  SET 
DISTRIBUTORS 


PRECISION 

POTENTIOMETERS 


RES.  Typa  Watty  Shaft  Pnre 

9»*o  jKo  a  i-  I,  $1 

3000  2m  4  u*  G  I  SO 

"to  ?»,n  a  L  I  so 

3”  -t-h  39.*  9  I  S  I.  I  W 

Sl4.a  a  -*  I.  I  SO 

2  xto  31*1  4  I"  I.  I  00 

3'  ."00  tvi  9  L  I  ?S 

.Many  otr< :«  :n  -*  k 

THERMOCOUPLE.  GENERAL  ELECTRIC. 
FORM  7.  750  Miliiamp*  2  .  i9*G  X  I'W  9S«  ea. 

STS  oat  C 

Kath  Iteaa  fully  riaranre«Nl,  Full  our  wareheoea 
•New  >.>rk  City 

Meri'l  for  our  latee*  bti;>>in»  I'ting  one  tha 
.a'feat  aurphw  •'  Tk*  M  iii>)re>l«  ‘  hard  to  det 
.t'-nik  at  lirwfwt  pri>«* 


MANUFACTURERS 


AGGRfSSIVi— INTELLIGENT— SELLING  o«  INTEGRITY— 

W«  CONTACT  OVER  100  DISTRIBUTORS  ond  Indyttriol  accoynlt 
INTENSIVE  COVERAGE  of  2  tfatoi.  New  York  a  New  Jcrtoy  by 
3  OUTSIDE  MEN. 


Le  ROY  SCHENCK 


STANDARD 

RADIO-ELECTRICAL  PRODUCTS 
22*0  washincton  avinui 
NEW  YORK  IS,  N  V 
JUOSON  *.]7*4 


Weielwr  of 

•THE  HFP|»«ANTATI>ES- 


Phone  Mitchell  3-7613-14 


31  CLINTON  ST 


NEWARK  2,  N.  J 


ELECTRONICS  — December,  1950 
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'ortit'art  ■>««•  C9  in 
II  «h.  17  In  Wt<t*  IT  in  1  >*«>(»  ■  mtiA  n 

ftfuniptl  Hitfh  hpjrlitif  nn4  HtcTt 

l^v#|  t'  ««•  H  tri'MluIni  lob  In«nrp4>r«t^ 
Input  t4>  t%9  V(.l(«  A<*  &•  <0  ryrl—. 

No  »-f*prn«l  n*p(}p<1  tiu'lt  In  t>nnd 

•wit  hin«  And  AntpnnA  tun^ritf  1n''lud*d 
<'otn|tl*t«  will*  tutM*«  l•ul|t  in  ahlttld**!  OA- 
<  iltAior  unit  leh«<(«  of  ^-ryA'Al  or  MO. 
unit«|  with  or  without  !!(/•#•  h  Ampllft^r 
Fully  m»t*r*«t  with  inatAnianviiU*  switch- 
Inir  V#t  w»tAht  170  pounds  WuontltUo 

•  VAlUhl* 


KiCIlVIR-TRANSMITTIR 

COMBINATIONS 

-(KM*  ftt*  KM  al  It  Watt*  cul|>ii< 
20  (t  17  f  M'  •  ri»nipl«tp  Willi  rprslvsr  ond 
tr«nornltt*r  dynArnotoro.  contro!  h«ii*a 
•  t  >  ■*  A  ■  •ni#ntiAA 

A<  N  nnn  ttiH  •iiovp  pt^pfii  f<.f  frs- 

•Urn  *  ‘-f  7 0  I*  t  M-  • 

n  n  M'v-d  h»  I  othna  10  *o  |>hon»  A 

■  U  f..f  I?  V  In  •  I  ,  to  i;  A  M- •  wi  h  All 


A  MULTI-PURPn«E 
RADAR  SEARCH  RECEIVER 
ARO-2 

Will  mowtwro  Kf  ttfAwl*  from  §0  to  1000 
AdCS  ontf  ^wHa  rotrB  trom  50  to  0000 
<y«lo«  It  c«n  ol*o  locoto  tron«witto4  titnol 
•ourco«  Oy  vl«o«l  and  oorol  tndKOtor* 


rwostw  Mrrnit  aso  aaOi*  awoMAw  a  vltMAl  •iasaI 

tsOlrator  And  A  rArtltlor  A«w'f  lApAly  wh*rh  «• 
•OWAil**  tm  Ml  Voltk  AC  •iMfl#  Ah***  At  An  to 
I40n  •)»••  lorrAnt  rAyHlAlAO  I  VE%T  OSCULA 
TOff  (CMO  MAnOi  iiA«  rATitf  f'«AU«A>‘y  of  AM 

^yrlM  OltA  BPiArtfw  ot  fpMr  A>il«*  r«Afrtltion  rAt*« 


•Its  r«iM9«At«  BAAr*  fA'i*  ••«tt  AAOltlAnAl 

ImAm  a^O  i  tarhslaAl  WAHUaI*  OroM  wsltht  111 
A*aaA« 

HAAKO  NiW*  ONIClUAL  PAntlNC' 
COMALl  rf 

frtco,  ooAti  }1T5  00 

RADIOTCLEPHONES 

ft  U  %TT  MiMirl  JT  .At  l.v  IpfTPtw.n  Trsv>> 


New  Oil  Condensers 


tMUl  -0«»0  V  IH'  X  t-  1  S*  ftlt.0.5 
iMtii  2S"o  V  i>.'  r>i.«*  Ti  j  OMXi.  t.xa 

luMlII  :A00  V  IM-  Typs  TJ  ISlUtKIA  4,»a 

AHIII  <00  \  IM'  T>1'A  40>X  .  .  .00 

IMIII  loOO  V  1>C  T>p«  TJL  SoOlO'i  I.Oft 


UG  CONNECTORS 


|>A«  h  ft4l.?.5 
»‘A('h  10  00 
PA<  h  t.OO 

PA<  h  10  00 

ror  h  10.00 
•Ai'h  l.lft 


BRAND  NEW 


44r*li»li  M'd**!  <41  \N’4Mm»*t*'r  0  4  KW 

H<  aIp  a  Adi  2<MI  :.S<i  VtA.  K1  IMa  k  *0 
AtfipA  Sorrim<  t‘rii-«>  $2D.A.% 

II  Ah  ■  urrmt  VihnA  T)  |»e  Oftll  OtMil- 
J  KV  .  .  flO.tft 


WALKIE  TALKIES 
HANOT  TALKIES 


PORTABLE  RADAR 
LORAN 

MOBILE  EQUIPMENT 

COMMUNICATION 
DEVICES  CO. 

2331  TwtUth  A«*  N  Y  27,  N  Y. 
Cam*  rowwuNiorv  tm  ao  t.iirt.  % 


tNhrr  Ntinil>rrA  t’lwm  Ko()uc«t 

NO  RISK  TO  YOU 

ALL  MATERIAL  OFFERED  BRAND  NEW 

LEONARD  GREENE 

)tl  Tromont  St.,  Boiton,  Mo«» 
Phono  NAncocft  ft  47f4 


DC.  microammeters 

0  300  uo  S'  m>i  IMI  50 

0  100  ua  S'  0.1  IMI  So 

0  SO  ua  3'  a>i  O  K.  t>0  60 

R  F.  MILLIAMMETERS 


PRECISION 

PORTABLE  INSTRUMENTS 

HtriflA  ur  niultl-ranxe 


Precitiop  Elecfricol  Intfrumcnt  Co 

14ft  Orond  Stpoot  Now  Yorh  13,  N.  Y 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  monulacturui^  radio  tuOot.  oloctroolc 
toboo.  cothodo  roy  tubot.  lompo.  Now  and 
uaod.  Rooaonabfy  prseod.  •otUloctioa 
quoraoiood 

AMERICAN  ELECTRICAL  SALES  CO 
ft?  E.  Btli  St.  Now  York  N  Y 


Connectors 

FOR  IMMIDIATE  OILIVERY 
WRITE— WIRE— PHONE 

WILGREEN 

T4  C«rllandt  St.  N.  Y.  7,  N. 

BA-7  4««2 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  A  ELECTRONIC  SURPLUS 
llRSS-4  Brvih  SI.  D«trolt  3,  Mkh. 

Pliaat  TM.Ma4  t- HR3 


HIGH  VOLTAGE 

RF  POWER  SUPPLIES 
Foi  INDUSTRIAL  USE  and  PROIECTION 

TELEVISION 

EMBASSY  ENGINEERING  CO. 

214  Eoft  204  St  ,  N  Y  C. 


An  I 

Investment  • 

Productive  advertising 
is  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 

"Searchlight"  advertis¬ 
ers  almost  invariably  re¬ 
port  prompt  and  satis- 
factors’  results. 

BE  CON\^INCED  — 
send  us  your  advertise 
ment  lODAY. 

Address  CiMsified 
Adt  erlistrig  Dsvsston 

ELECTRONICS 

330  W.  42Rd  St..  Nrw  York  IB.  N.  Y. 


10  MFD  .  .400  VOLTS 


57  CENTS 


Altheuya  rat««i  at  4<K>V  afaintt  an  •••ratinf  tBWMratwr*  M  72*C.  th«aa  nationally  famaua  6*S  MFD 
'•M'ltart  vill  w««t  all  (•wworrial  tyarikcatianB  an#  aynrata  at  ftOOV  orokldtd  that  tha  aparatlaf  tom. 
•watwra  am  •xraaO  40'C.  M*ai«rina  JSIBbIbS^SU  and  fackrd  34  to  a  eortan.  watahUf  43 
r«u(  di  this  itam  flMt  tha  nEwd  far  an  aicMIant  fHtw  and  aawar  rarrarttan  daatra  Lany  lattlny.  aitramMy 
|Y«  in  dialartn  irahat*  and  atadahka  In  Bufftnant  aaaattty  far  a  larya  manufaetiirar.  Small  aaaa1ltlaa~ 
%  i7  Canan  aaantitiaa  I  4ft  ftamylaa  otan  raaoaat. 

WESTON  LABORATORIES  WeiTon  93,  Massachusetts 


111 


? 

i 


I 

\ 


PASADENA  t,  CALIFORNIA 


BOX  35A-E  EAST  PASADENA  STATION 


SEARCHLIGHT  SECTION 


TELEMARINE 

Tlie  Best  ■  Electroiic  Siii|ius 


SURPLUS  EQUIPMENT 


BC  lit  vltli  BC-tU  Attplt 

nri  4  riu4-Ui  O'tU  Mul  I'aiu  tor  10.  tO. 

«<•  Aiiit  Ml  vFppTAtlon  ihiiput  iiM  natui  \l. 

3<T'  watts  AS  OpsraiM  UO'l-MM  tyrW* 

A<  r^i  m  m  u.  svn.SRti.m  s.ipi  np^rtm  a«au- 

ai'>r  at  sitra  rwat  t'*in<lni<>n  to  likr  nr* 

I  ;A.ft  l‘s.  hfa\  PRICE.  EACH  tttt  It 

SE-t  Rat*r  Eavti  10  tVntifuMsr.  llraiMt  NKW 
>  <*  Aparf*  to  lti«urs  o%*r  lo  vrara  t4 

■  itiniAOto*  uprrai'tio  InrltMlsA  iiM4or  taapraNH 
lA  va**lt.  all  «a«r  fuM*  pluabtna.  laAtnu^tuai 
I.  k».  Hr  10  rasM  par  sat.  axpitrt  ;>a  It 

price,  each  $2.$0t0t 

TwB.  Calllat  &Mt  Transailttar  Ra'Hvara.  It 
.4'  .>iipiratu>A.  ra<llo  t#lrpb<<Aa  anti  ratliutrlrf  aph 
at  tti  A  4<>  watt*.  1  I  to  lit  »<’  t'fOtpMa  with 
all  ■rorirri—  KatallMl.  l>Ar  ia-«  rt>n<liM«in 

EACH  WOP  to 

tiaacAaiaitar.  250  watt  PartaM#  Baant  Aaipl  Oar 
SyalaaiB.  with  nlna  «|a  aaar  ra- 4.  tuba*,  atikr. 

Ahiao  aiM  -par«w  iHir  a'ton  ff  ru  1 10  tali*. 
l>l)s*r.  Kx  rliaAt  aiid  N^w  ivn't  titwi 

.n>t.  PRICE.  EACH  5405  00 

PRICE,  last  raaa  a<  tparaa  iJOS  00 

Wattarw  Elactrtc  MaOal  HLAO.  500  watt  Oaaat 
AiwtliOar  Oyataait,  ntn^iB'ing  •'*  40  wa*t  Pra  Am* 
pitftrr .  ^4H»  watt  INmt-r  A-iit>llOrr  with  built  la 

pitwrr  «UH>J*  ♦'tnaA'i*  t  r-  '  “■  “  ' 

tO'mrr  tva*  latit  n.  SO  Ri¬ 
ft  -  niacnHii*  lai"* 

lUnartiir  hern  uAit« 

Nrw  rntiaa«l  «  i*mpi» 

.i>nnattora  anti  lniitrurti«>i 

EACH 


ONAN  MOTOR  GENERATOR  $ET 
MG  075  G<I 

ilrnaratur  lU  VA‘  . 


iiu  .  .*!  ns  VAf 

1  haaa .  1*5 

00,  34^  »O0  cycle 

I  •  •  \  A  Input 

2!  \  IM*.  yj 

.ii«>i>a  tool*  rpni 


BLACK  LIGHT  KITS 

Ultro-Vtolat  ^ 

FlMoraaccnca  i  j 

Sowr  bulM  yc.ut  I  ^ 
wh  hUi  k  llRlit  lal 


POWER  RHEOSTATS 


_ ittf  iMiillaiur  Hr-nlt 

.  -it  hg,  T«Tlua»«  anil  mnar 
ra>l«  eai  h  with  t  00  wait 
attiwi  f'l'ia  IIS  */to  51'. 
:p  wuh  tubaa.  raMra. 
manual 

ttts  to 


'  SNOOPIRSCOPr*  TUBE 

Infra  lh»1  Image  »  omarirf  Tihr  »a  Aialir 

Hii.a-tH-n<ri>p>  ’  ‘  HnttN'r«''’tirw.‘  and  itth^r  iV- 

«  iHi  that  «r«>  III  111#  darli  lla>  raan;  useful  IMua- 
trial  aiH'ltfa'I' n«  t>p>ratr<i  w.'h  Int  Rlhlr  infra  pmI 
rasA  w'thxu*  w-nnning  or  •mphne*‘«  MuppUM  wl'h 
trchnlr-al  data  an*!  diag-amA  tub#  luaraa. 

taad*  WE  WILL  NOT  BE  UNDERSOLD. 

EACH 

0  far  t2S  00 

BAUSCH  A  LOMB  PVimt  5>\<l  Iym«  Amemhl/  f*^ 
h#.t  ln.As>**.  1'T  I  -  tn  4  y  EACH  fit  00 

MOUNTED  LENS  UNIT.  atwi  for  fn>nt  end,  r#Mi]*a 
aa  g<"H  a*  It  A  1.  unit  sisnH  K1  *  f.  I.  HI  44mtn 
fwitvidr  <«>a  ar  •#•#  #»A  40  mm  irogtb  nf  imuint 
t4  mm  PRICE.  EACH  trod 


RESISTORS.  Precision;  Gloss  Covered,  Hermetically  Sealed 


ALL  EQUIPMENT  F  O  B  PASADENA 


|«  fnr  h#s>t|>b4«ti* 
Btnr  tub#  «RS  t<ti 
b>f  I  It  mlta.  *0 
*tnH#p  fn>**intr*«1 
•I#  ttinloa  r>T<1  «> 
•  fnr  #aah  p#'t»i 
a  aignal  NK55  m 
shrrta  and  «liagr«i 


FM  Carrier  Current 
Communication  Equipment 

BRAND  NEW  G  E.  STOCK 
FREQ  RANGE  70  KC  TO  200  KC 
MOBILE  ond  FIXED  STATION  UNITS 

Mobile  R«cei*crt  5  7-volt  input  SSO  00  eo 
Mebtia  Trontmiftcrt  5  7  volt  input  power  out 
put  25  wotn  $100  00  eo 

Filed  Sta  Receivers  llOV/SO/t  SIESOOee 
Filed  Sto  Trontmitfers  IIOV  50  Wottt  Out 
$175  00  eo 

Filed  Sto  Console  Controli  witb  5"  Speoher 
(con  be  u»ed  tor  ony  type  inttollotionl 
S20  00  eo 

W  E  F  )  HondieH  W/Retroi  Cord  SI  00  eo 
Eicor  Dvnemotort  5  7  v  ot  22  omp  input — 450v 
a  150  omo  output  SI  5  00 

Eicer  Dynomotort  5  7  v  ot  25  omp  input  — 
600  V  tit  150  omp  cutput  SIB  00 

Antenno  bote  w -coupler  S20  00 

Control  Heodt  SI2  00 

Above  Motertol  All  Brond  New  Delivery 
from  Stock  Subiect  to  Prior  Sole 
Seibfect  to  Prior  Sole 

AIRCRAFT  RADIO  INDUSTRIES.  INC. 

274  Modison  Ave.,  New  York  City 
780  Stote  St.,  New  Hoven,  Conn. 


FOR  SALE 

100  Modulators  W.E.— BC  748-A. 
10  KV.  peak,  1.3  microseconds. 
750  to  850  p  p  8.,  new  less  tubes. 
10,000  UG27U  type  N  Adapters 
140  DM  43  A  Dynamotors 
100  PE  206  Inverters 


RADAR  TRAINING  SIT— MARK  V 

For  HtiifVnr.  l.ab*  ft  aHual  radar  ap* 

pilrati on  ttp#ratr«  In  th#  to  74.'>  tnr  rrc-on. 
dMNlgnrNl  #stJ*'<lalls  to  lltiftrair  Nm  radar  f«im. 
htniiona  and  ti#rm't«  making  n«im#riMia  #»rwrl* 
m#nt«  to  put  irfer  ra-tar  futidam#fttal«  !'•#•  atNua 


lemAl  Bodulainr  iwlrte  two  41 1  tubva:  Fxt#r«  al 
mtMiiiiator  g-tiNratin^  a'l-h  fT-«ji»#»iri*-a  of  14  tvin 
4  non  and  1  nhA  and  HF  a*  7*n.  and 

17-'.  K«'.  with  •rirsiion  vwitrh  for  modulatl*  n  frv- 
s  and  wa**  form  rontrd.  a«lnc  S  tub#*  4o7. 
gN7.  atot  AJ*  ^t  of  Antrnna  IMpil#  roitA  Knp- 
PI.fhI  with  full  Inatrurtlon  stirH*.  d  agram*  rail* 
tvatU-n  ru**#*  tutww.  SFW  unuarvl  aurplua 
PRICE-  P#r  «ef  5»74  oe 


ELECTRO  IMPULSE  LABORATORY 

P.  O.  Bo«  2S0  Red  Bonk,  N.  J. 

fatontown  3-OOD7 


Torknu-al  Manual  <r.emal#*a  Inttrifttan  Raah)  for 
the  BC-112  A  8C  U2  Racrivar  PRICE.  Peatrattf 
t<  56 


20-40  MC  FIELD  STRENGTH 
AND  WAVEMETER 

r*#v  a  4  lon  5U*  r*'  arnin#i#r  a'lh  a  IH4  |•N«^t••<l# 
to  p#i#t«r  •agnii*  In  th#  2u  I"  mr  rang#  t  5  «<dt« 
tiattrry  r#<iuii*d  Tun  tig  dial  t  a*  dial  V-  k.  f  -r 
flktng  pMtt  ofi  and  irl?--..  r:pi>'  4nt#niia  p'rmtta  ad 
Jutting  for  strong  O'  arak  a  gr^aU  ralthratl<ei 
w  .f  »t#  'p  r». u  '-n  In  trii<wi«ai  «h#H  and 
diagram  NKk%'.  unuani  Hipt  ItUu  4^4*44*4*1*  S* 
PHiLE  Ea^h  tl4  44 

PE  45f«  A  H  14-12  KVA  Gaa  Eailna  Geaaratars. 
I|M  :2t*  \  At  .  I  pt>a<w.  an  ry  lew  iMitpnf  Nkr5V. 
in  original  #tpi>rt  p.f  k.ng.  with  Rpar#  part#  aivt 

t.e.'s  Wt  to  -t  21  .  ni  ft  Th 

PRICE  EACH  tl.450  ne 

HOMCLibHT  I  5  KW  CA4  Engine  Ganwatara.  110 
\  .  tM  r\  ii<  I  phaw  .51  A  .wt  N#w.  all  unit* 


WANTED 


Will  Buy  All 

BC-348'S  WITH  DYNAMOTORS 

I.#Hore  •  J”  “S'  A  Q“ .  tIO  »•  a 

All  otbera  #ir#pt  “C***  . .  154. M  a 

RMp  Ha  ICrfrp0$  C  O  D  g«6/rel  le 
fmtpp'-tUm  TO 
H  FINNEGAN 

49  WocNtnaten  Sf  Littlg  Ferry,  N. 


GLASS  BLOWING 

IN  ALL  ITS  BRANCHES 


PRICE  EACH  1215  M 

Oerk  Entranre  Iniulaterv.  tv'Wl  and  Rang#  tvp# 
•*  "  '*•:  •  ^  ga'san  /#•!  mHal  flaug#  and 

boll  T'^p  t«#ll  4*4*  da  Ill*:  team  f*#d  thru  f*vt 
V.r»  I.  .  ..  ii.uiat  n  l-.dtiduany  parkwl 

f.  MU  12  FOR  tIlOe 

G#n*'ral  El  Hrir  Afaflidvna  M  G  Kaf.  g^nwrator 
t>i  »v  •  If.,  tor  t»|.,  erMtAa  Vrtv  g<  ti 

t'M'.l  I*'  V  an  ra.  »T.-to»  ra-wd  at  \ 

HI*  g<  nr-raior  rMiTpiif  2*0  V  TM'  at  17S  wat'« 
MW  PRICE.  EACH  140  04 


SppCrol  tubet.  Lamps,  Vacuum.  Bara  Gataa 
•tc.  Devalopad  or  mad#  to  Spactlicat.on. 
Kovor.  Tunqston,  Coppor  •oala.  Vocuum 
Pumps.  Gloat  or  Metal. 

IN  STOCK  AT  VERY  LOW  PRICES 

Tunqalaa.  Holly.  ToAtalum.  Kovar,  otc.  la 
Wtro,  Bibboa.  Stripe.  Moah.  Tuboe,  ole., 
olao  other  mafariole  oad  oquipmoat  ueod 
la  tho  Vacuum.  Bodio  Tuba*.  Lompe.  in 
loduetry  and  Laboratorlaa. 


WANTED  AT  ONCE 
All  Types  of 

CARBON  RESISTORS 


—  TELEMARINE  — 

COMMUNICATIONS  COMPANY 

S40  Waet  27tH  Straat 
NEW  YORK  1,  NEW  YORK 
Cebts  Aggreea  Teleaiartne,  N  V. 


F.  ALEXANDER 

Id  Sf.  N««  Torfi  11,  N.  V. 


ELECTRONICS  — OdCdmb#,  1950 


SEARCHLIGHT  SECTION 


TUBES 

TESTED— GUARANTEED 

•CfitKOl  Ttp»-  Wfi*t  fof  fnc« 


14^ : 
I4\7 
14)  4 


IR 


OAJ  I  l/i* 

«>4l  %II7«  I  i«  |A| 
4>A44«  I  41  iA44, 

I  M  i4« 


M  M  71 


»»»1  _ _ 

4»lll  \|I<N  I  /4  144  •<*  4|lll 

»  14T  44  4|J* 

\1llt4  I  •!  Ih4  1  44  4114 

<ll»l  \lliM  44  in7  44  4i»l 

«1V4  1  41  IHII  41144. > 

<*/4  4*  «.l  444  I  14  414* 

4  14  4  94  1«  II  IMl  I*  41  44.* 

<lt4  4«  14  II  7141  44  4444.* 

141  I  !•  |4  14  14  444  4 

IA4r  44  14  14  HI4I4  M  41|«4. 

I  4 44.  I  14  14  (4  !•  44  4)  II.  I  • 

144  I  74  14  ««  J  ?•  4\  44. 

I  4  7C»  I  I  44  H  41  14  M  4/1 

1414  I  4«  14  41  4444  14  44  4/4 

IHl  44l4«  1  44  14  44  I  /•  4  *  4 

IH4I*  44  14  4«  I  44  44  1 

|H4  144  44  H  41  4  4»4  444 

IH74.I  44  14  41  1  4*  444 

tMil  «7I  4  1  44  lli/l  I  14  447 

mil  1  44  If  4  I  14  4  4  44.1 

•  Hit  4  1%  If  11  111  44114* 

mi4  4  14  If  14  4  44  44H4 

IHl*  I  44  If  ;4  11)44  4  14  4S4 


IM  ••  4f»4 

4  44  41174 

44  44  »f  4 
i«  4  4H  4  44  4f  4 


14 


44  ••  4f  44.  I  • 

I  44  4fr* 

I  71  4f  M.* 

I  44  44.44. 

1  44  4H4* 

41  4  41 
4#  414* 

I  14  4144.1  • 
74  414* 

44  417* 

1  14  41*4 . 

7  44  4K44.  I 
1  »4  4K44.  I 
I  4«  4K  * 

I  II  4K* 

I  44  41  44. 


44  ?H« 

I  !•  ;(  4 
I  14  74  4* 

I  14  74  4* 

41  74  7 
I  M  74  11 
44  71  4  1141 
I  14  74  4 
I  44  7f  7 
44  Tf?* 

44  :ff4* 

4  44  74.7  IHi 
4  44  7117* 

I  44  717 
1  44  7K7 


44  |4H4.44i* 
'f  1414* 

44  m4» 

44  14 

I  41  MK1«\ 

44  Pill 
7}  44  Mf  I  It 


I  li  71 
I  11  NH74 
I  !•  7f 
44  H)  744 
I  17  74 
44  77 


44  41 

4  44  pc;mi 4 
4  14  41 
1  44  41\ 

I  17  U 

4  44  41) 

4  44  M  4/4 


I  44  »fl4 
4  44  4414 
7  44  MI7 
2J  44  4  K14U 

41  44.44 
4S  ••  4474 
-  1  14  4444 

44  7114  1474  J  74  4411 


4J  7174 
.41  7144  r 
41  71IA 


71  7 


IH17 
mi4 
mil  411) 

mu 

IH17 

mi4 

mu 

IHfl 

mil 

m44 

m4« 

IHM 

mu 

IHf4 

m44 

M  M.I 
If  4 
M  74, 
1044. r 
1074. 

1 1 >44 . t 
1 1  44  .  P  , 

If  74, 

If  4 
IPM. 

If  4 
If  74. 
14.44. I 
14.44. 
14.44. I 
11144. 
11444. 
IH44. 
1144. 

1144. 

11  4 
It  44 
II  44 
II  114 


II  4.4 
II  114 
II  N4 
IS 44.  I 
IS44. 

I  P44 . 1 
IP14 
1044.  I 
l«)14 

m4  IlM 
IK) 

144 

144 

1411 

114 

I  I  41 .  I 

II  4  44|« 
II  < 


11  41  If  14 
44  If  M 

71  IJll 
14  44  1111 4 
14  44  1111 
M  ••  1114 
4  44  11 i: 
44  44  11  14 
7  44  11 M 
I  44  II  11 
44  4*  1111 


I  U  44H7  lull  I  41  4S4 


II  44  11  17 
M  44  11  14 
I  ••  II  14 


1  14  4  4«  4<,  I 
l«  44  4  4<  7* 

!•  44  44<  7)4  * 

4  44  4404 
4  44  44041. 

I  i  44  4.407 
14  4«  44f  4 
4  4«  44f  44. 

I  1  «•  4  4  I  44  . 

14  U  441.4* 

44  M  441.7* 

II  *•  441144. 

4  44  44114* 

14  4«  44  14 
14  4«  44114* 

14  T  44I14* 

J4  44  441  4* 

17  44  441  4V4  • 
14  44  441  71.  I  ' 
•4  14  44S4* 
144  4«  4  404* 

14  44  4  41)4 


44  1144 
44  1144 

44  li  44H 
44  1|44 
44  1144 
7^  1141 
44  1141 
44  Ik  14  14  44  441^4* 

44  IK  14  Mill  14  44  4\l14 


44  IK  14 
44  IK  14 
I  14  1)  11. 


I  !•  144 
44  144 
44  «4M.  I 
I  il  IHl 
I  u  in4 

I  il  in;  1/41 
I  II  mil 

I  li  IH14 
44  111/4 
I  li  iiiir 
I  41  IH14 


14  44  44H4* 

44  44  4444 

I  14  4447C.* 
44  4A  1  4* 

44  4  41  44 . 1  ' 
1  44  4  41  4* 

44  4  41  7 
I  44  44)  41.  I  ‘ 


44 


II 


41 


I) 


44  II  >4  l/'H 
1  14  lOil  4 
44  IH4 
44  M  11  I  4 
44  0/4 
I  44  I1>4(.  I 
I  !•  i<4 
44  i)  4 
i  44  41117 
I  •)  41  U 
I  il  41  14 
4M  4l>il 
44  4fl7  14- 
44  till 
•  4141 
1  44  4147 


44  44\M.I  ' 
1.4  4H41. 

1  *4  4H4 
I  44  41141. 

4  ••  4H7 
I  44  4H41. 

7  44  4H  44 
I  M  4n44 
4  114  4H  44* 

I  44  4M  47* 

11  *4  4HI  4* 

44  4HI>4* 

I  44  4Hf  ft* 

11  44  ftHfft* 

I  11  ftHl.4l.* 
4ft  ftMllft* 

I  14  ftHift* 

44  ftHI/ftl.l 
44  41  4 
4  4ft  44  41.  I 
44  M  41  ft 
14  4«  44  7 
11  4  4  44  111. 

11  44  44  II 


4Sft1 

1  4«  ftS'l.l 
I  4«  4P41.  I  • 

1  'A  IV- 

I  4«  4Mft 
44  4^4* 

74  4S7 
44  4>41. I  * 

I  li  444''1.  1  * 

1  44  4SH*)  * 

1  ftft  ftM  7* 

I  44  4>0'1.  I 
i  %•  4Sf 4 
I  44  44f7 
I  44  4M;7* 

1  4«  4SII7I.  I  • 

1  ••  4S|7* 

1  4«  4Nk7«.  I  • 

1  44  4S1  71.  I  * 

4  M  4SN7<.  I  • 

1  —  4SN7)41.| 
R4  4So:(.  I  • 

I  li  4srt7* 

I  44  4\S7 
I  411  4S  I  7 
1  ••  4S1  71.1  > 

I  ft4  4S) 7 
4  ■»4  4N/7 
1  ••  4171. 

1 u4  ftln* 

1  «>«  41  41.  I  * 
i  4«  41  4  41.4* 
1  44  41  41.  I  * 

I  4«  41  71. 

1  44  4)4* 

I  14  4)  41  .  I  * 

I  44  4)41. 1  )  * 

I  44  44  71. 

44  4)4  41.  I 
I  14  4)4  4)41.  I  ' 
I  44  4)4  41.1 
I  44  4)4  71. 

I  4ft  4\4* 

I  U  4X41.  t  * 

I  .*•  4)  4 
1  ••  4)  41.* 

1  ••  4)  71. 

I  %•  4/4  11/4 
I  44  4/'1. 

1  14  4/)  41, 

J  —  744  \M 
1  ••  7  44* 

1  !•  7  44* 

I  44  747* 

41  7  4ft 
44  7407* 

I  14  Ml  7* 


I  14  7N7* 

I  U  70'* 

I  44  7it;* 

74  7S7 
I  •?  717 
4«  7)  7 
1  14  7V)  -* 

I  4ft  7K7 
I  ftft  X  \  f  41 
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Ihtllar  4«im|mn>.  K(»l>«‘rt.  I'hr 

4  4»mm(Mil«  atlon  Itittlpmrnl  IHtUlon 
llrlnlt  A  Kaufman  l>i«l%i:iti 
l>«»nnrlly  Mfc  A  l>l«.  of  .l«»hn  llonnrlly 
A  ^*na 

|i*»fr  4'ornlna  4  «»rporation 
l»H«rr  llar?ra  4  ompaa) 

|>ti  VIont  I jiborat4»Hr%.  Inr..  \llrn  It  141, 
4lu  i'a»nt  <tr  Nrmour%  and  4  o  .  Inr  .  ¥  I 
lijnamir  K^Utor  4  «*rp«iratl4»n 


fjiatrm  .%lr  llrtlrra.  In*' 

I'afcalinan  Kralak  4  om|ian« 

4>lluloar  rr«Mtu<t%  lilt 
Intlnafrlal  rholoA^'aptilr  lii% 

Inr..  1  homaa  4  ... 

I.ltrl  >1r4  ullouch.  fn* 

IJaJrr  l.nAinrrrInc  4  tampan).  Inr 
l-.Irrtrir  Indb  afar  4  t» 
lilrrtrtral  Indoatrlra.  In*  . 
I.lr«-trlra*l  Kra<  tam-r  4  *irp. 
I.l-rronira.  Inr.  .  . 

l-.lrrtntalr  Tubr  Corp«irallon  . 
Klri-lrona.  lar. 

Klrrlm  T«^  4  orpttralbm 

y.roat-o  Ilrrrl4-k  A  la^uipnirnt  4  o. 

I:r1r  Kraialor  Carp  . 


Kairthlld  4  arorra  A  Inatmmral  Corp.  t47 
laIrrhIUI  l.nvtnr  A  AIrplaar  ('orp.  • 

I'rtirral  Trln-ommanlralloa  I Ahoralorlrit. 
lar. 

llahrr  lMrnr  4om|»ant.  lar.  ..  ?.%•  • 

I'omilra  liiMulalkm  4  «i.  K* 

I'rrrtl  1  ranafttrmrr  Co..  Inr  IkP 

l'«r%t  ^Ilrrironlra  tAI 

4*u%ktr  Corporalloa  1?^ 

(•amrwrll  4  «im*»an>  lAA 

4*arrrtt  Co.,  lar..  (SrorAr  K  t44i 

4irnrral  Control  Company  ....  <4* 

4*rnrntl  Klrrtnr  4  ompant 

%p|Miralu»  lirpi  4II.  4X 

4  hrmiral  Mrpt.  174 

KImntnir*  lirpt.  19.  AS,  lk.4. 

4^nrr«l  Ka«tlo  4'ompan)  14* 

4*ruphi4r  4lrlaltl#lnK  (on*—  'I’* 

4*rrrn  ln%tnitftrnt  4  o.  •A-i 

4*rtr»  KrpriMlurrr  4'orp  *149 

4«rir%rllrn*|r)  Com|>an>  ?41.4 

itiiardlan  4.lrrlrlr  Mf*.  4  o.  1*1 

llard^tlrk.  Illndlr,  Inr 

Hart  Mfc  4  o.  '.MU 

llalh.«na)  ln%tmmrnt  4  o. 

Ma.ttlon  4  ttmimny,  A  44  ^44 

llatd«in  Mfc.  4'ompany.  In*  IH4 

llrath  4  ompany.  The  '*09 

llrlland  Krorarrh  4  orp«ira(lon  'iA.4 

llrinrmann  f.lrrlrlr  4'ompanv  137 

llrldor  4|rtal  rrvMlarla  4  orp  t7ll 

llrll|M»t  4  *»r|»wnill<»n  ‘*Af 

lUnlrll  Tarkard  4  ompany  t7 

Ilr«ar4»n  4  Irrtri**  4  iimpony  '.*9 

llUkok  l-.irrilirat  Inftiriintrnitt  C*t  tA7 

ll<»lil%t**n  Mill*.  Inr.  t.VI 

ll«»llfrr-4  ahatt.  I>l).  of  National  I’nru- 
niatl*’  4  *t..  Inr  4.'t 

ll•»tlaHton  I  alMiratorIr*.  Inr.  19? 

llll•l%on  44lrr  4'o  tSO 

I  T  4:  4  Irralt  lirrakrr  4'*tmpany  t*S 

Indiana  «l«>rl  VriHlii*  I*  4  4»mpany  S'i 

Indiirtitcmph  rro4liMl%.  Inr.  STA 

Indiiotrlal  4  omlrnarr  4'«»rp.  ?A7 

In^tromrnt  Kr%l%tor«  4'4tmpan«  «04 

ln%iillnr  4  ofiotralbm  of  .4mrrl«  i»  24M 

Intrrnatbtnal  K*M-tltlrr  r4trp.  ’!7*i 

lnfrrnatl«»nal  K*^Utanrr  Co.  I.  ■' 

lrtlnct*in  4arnlfth  A  Inaulalor  4  o.  IHV 

I  r  11  ManiifartnrliiA  Co..  Inr  ?79 

■Irlllff  Maniifart urine  <  orp*irallon.  4  .  O.  *.4.4 
.lrn%rn  Mannfarturtne  4  o  .41 

.I«thft%**n  4  o  r..  »  «7S 

.|*inr%  lilt.,  ilanaril  It  4  Inrh  Mfc  Corp  ?A:i 

Kalilr  f  nelnrrrlnc  4  i* 

Kar|»  Mrtal  rr«Ml«*i%  4o,  Inr  M 

Kariron  tAV 

Kay  K1r*-trlr  4  4»mpanv  tX% 


lambda  K.IrrIrttnl*  %  4  ttrporallon  ?*«* 

I  al'nIiMr  J‘la«4'omol<l  «  «*rp  ?ii; 

l.rr«ta  A  Nnrlhrap  4  *»  4? 

I.lbrr4y  Mliratr  IHtUbin  I  Ibby  «larn%- 
r*>rd  (tla**  4'o.  ti:i 

I.Indr  Air  l*rf><liirt%  4  «*  .  I  nil  of  4  arMd«* 

A  4  arb*in  4  4»rp  1741,  ?A4 

I  *»rkhrr4|  \lrrrufl  I'oriwtralbm  ?7A 

Marllotiald  4  o..  In*  ..  W  '.*AI 

Ma»nr«-**rtl  Inr  S4I.  ?IH 

Macnrfir  .%mpiiArra  Inr.  7A? 

Malbtrt  an*l  l  omfianr.  Inr..  I*  R.  A4.  119 
Hanninc.  Mamrll  A  M*M»rr.  Inr.  T*!l 

Mar«<*nl  ln%trumrnfa.  I.td  ?.4.4 

Mariftn  4!lrrtrlral  Inalnimrnl  Co.  t 

Mra%iirrmmt«  4  4»rporatlnn  tH? 

Mrtal  Trtlllr  r4»r|Mimtl4»n  970 

Ml**a  In%iilat4ir  ('ompany  10.4 

>ll''4»  ln%trMm*‘nt  4'o.  94A 

MIlIrn  Mfe  4  «»..  Inr..  Jamr*  A 

4fil*>  Kadlit  A  Klrr(r*>nlra  4  orp  1  lA 

Mlnlatiirr  |*rr«  l«»lnn  llrarltic*.  In*-  909 

Mli’nrap«»ll*  ll<»nr%wrll  Krciilator  4'o.. 

Iioiiiotrial  IHtUlon  94 

Mlt*  hril- Kantl  lniiula(l<»n  4  n.  Inr.  94 

Mf»%ln<a*  l*a|»rr  Mill*  4'<»mpany  .  .  ttM 

Miilrhra*!  A  Co..  I  Id  4 

Miirrt.  ltd  to.** 

MyraJri  fabr  ao*  kr|  Cor|»-  •  >40 

N*atl*>nal  ('tHnpany,  Inr .  199 

National  Krarv*  h  4  ortatratltMi  995 

Nrct-all  4  «»rp  54 

Nrn  Hamprnhlrr  Itall  Hrarinc*.  Inr  957 

Nrw  4«»rk  Tran*formrr  4  o..  Inr.  954 

N(»rth  .kmrriran  ktlatloa.  lar  fUO 

Northrra  Ka*llo  4  *»..  lar.  970 


APPLICATION 

ENGINEERED 

“PRECISION" 

Circuit  Tester 

20,000  Ohms  per  Volt 


THE 


SERIfS 


CompKt.  lyboratocf  stfl*.  kigli  iiatitivity  trst  stt 
‘  Appheat-on  (ngioeerfd  '  lor  production,  lest.  Ut>- 
oratory,  school  and  service  maintenance  phases  of 
modern  raiif  eltetroaict-coiiiioiiiiicatttat 
20.000  Ohms  pt'  VoK  0  C 
1000  Ohms  por  Volt  AC 


CUniNT  OANGfS:  0  170  microomps 

0  1  7  1?  170  1700  MA 
0  17  Amps  0  C 

RESISTANCE  RANGES;  0  6000  bOOK  Ofwns 


0  6  60  Mfiohms 
From  76  to  >  70  06 


PIUS  fvporlor  phytUal  Foafvfot: 

*  AH'*  w'de  angle  meter 

*  Heavy  duty  molded  bahetite  instrument  case, 
sire  SW  I  7H  I  S'* 

*  Heavy  gauge.  anod>red  aluminum  panel 

*  Rotary  Range  and  Function  Selection 

*  Recessed  6000  volt  safety  jkIis 

A  Only  two  pm  lacks  for  all  standard  ranges 

LC«I  laefAor  Corrirlaf  C«aa 

Custom  designed  top  gram  cowhide  case  $q50 
with  tool  and  test  lead  compartment  7 

^  -  this  and  other  '  Precision"  Application  En- 
gmeered  instruments  on  display  at  leedmg 
radio  ports  distributors.  Write  for  latest  catalof. 


Erecision  Apparatus  Co..  Inc. 

^  (LMNUtST  10.  N  T 


ELECTRONICS  — 0e<eml)ef,  1950 


I 


f 


,  unhid  statis  iliktronks 

COMO»ATION 

lYNDHURST  •  NEW  JERSEY 


Ofian  A  Hwm  l»4r..  |l  W. 
0'>rlllr«lii  Hff  <•. 
Or<»c<»«  Kl^trtmlr*  Cm. 


StA.  StH  . . . 

tit  U  r<Htffbt  HMkbrr  MAnufsrtttHac  Cm  tit 

tm 

/««lth  El«*ffir  If*.  . 

/#fka  T#l^«tal«in  Tube*.  Iii4 . - 

t€a  l^hmr  MUl^  Inr.  .  <90 

til 

tmi  PIM»rWWIO>Ar  *4KR\K  ICH . tm 

tf 

ttfS  ■ 

t7ft 

iSi  SFARrHIK.HT  SFrjION 

jiU  (ClatnluJ  A1vfrlin»!/) 

KMI’LOYMKNT 

•'»  \acant.  .'W.  -’91.  292.  293.  294 

■'**  VcIIhi*  4 >l*p<>rtunitlf4  <»’frTc»1.  .  290 

.«  \V»nlrd  290 

?•*  Kmpluymnit  S^rvicr*  290 

SI’KIVI  ‘-KKVUKS 

214  (  ofilrAtl  Work  ■  29‘ 

•M  «0  ni  -lNKSS  Dri’ORTI  SITUS 

2SI  ORcrr.l  290 

Ktjl  II-MK.ST 

27«  (l\r.l  ..r  .Sinrlu»  Sr*. 

F«r  S41--  295  32" 

\VANTKI> 

4  Cotf^r  F.iluipmrTit  290  31  ’ 

IJJ  AIiVKKIUKRS  IMUX 

217  Airb/.Ttif*  Iii-triintrut-  I  .  .Im'  291 

27*  A.rc’4ll  R^.lio  In.lii-IM.v  Inc  119 

Alrxin.lrt.  K  '19 

-•*«  Alcra.ho  JU 

2M4  Amc*i.i'jn  Klfctfira!  S.il.  -  To  JU 

I29  Atni.  ut  Krwjr.  h  I  ■.■in.l..li.m  cd  M.rlticil 

JM  I„«inrtri..«  Krv-.ch  .  294 

Atrc.w  Sjlr,,  Inc  . 302 

21*9  Hrndix  Aviation  Corp  I'.rn.lix  Radio  U'V  291 


|*»raM«Mi»t  Psprr  Toh#  r*rp 
P»rk  MrtalWMv  Cm.,  far 
P«r  Hrtmk  PriMlaria  t'«rp 
i.m. 

Perm***!  IttTp 
Ph«l«  PlMlir*  <  arporiRlIofi 
PMIIIIK  a  H»m  Co..  Inr 
Pk  knrrf  A  Hunui,  Iim- 
Plnatlr*  A  PiarlrtKiii-*  C  n. 

Poinrnd  Plrt'tronl*  •  C  orporation 
P*l> lf>rliiilr  Hoamrrli  and  ilr^rlopmrnt 
I  <»mpan> .  lar. 

Pottor  A  llramflrM 
Pofirr  InriruMonl  Ca..  Int* 

Pr«Hlaloia  A|M»aratu«  C  u..  Inr 
l*m  Inkan  P«i|o'r  I  abr  Co. 

I*rr»t4»  Rr«(»r<llnc  Corporation 
Proc^rr»*|«r  Mff  Ci 
Piramld  KI«Nirfr  C 
P>rorrrrlr  to. 


i^iiakrr  t  lt>  t»rar  Hork«.  Inr 


IlrrkcJcy  Soentific  Co.  - 

ItUn  ,  .  .  .  .  ^  . 

Murdrn  >4lr*  ('o  . .  . 

('  S  H  S.ilrH  ('o . 

('ha%^  F.lrt'lronac  Supply  to. 
<\>llin%  Kadwi  <*o  .  . 

I '•dtimliiA  Klr<tnmic<.  Lid 

C\*.k  Hmtric  Co . 

ComtnuTtiralion  Prvifr«>  Co 
C'onununication*  Kqju|Tn»-iit  t 
<'”nipa9>«  t.'(«niriuriicatii>t)«  Cu 
('..ttonr  A  (‘o  .  .V .  ■ 

Klrtir.i  lnituil>r  I.4*>ot.it"Ty 
H«»ttiiTi.  Sitplii*  Hr<>krr« 
H(!ic««  '>1  Nrw  Y»)rk  Itic 
J  Irrttonto  !•  ti^.fifcriTig  Co  •• 
1 '«« tf’*Tn<  T.in.  Inc 

Fnil4U«u4>  K'l/inrfung  I'u 

hmTMrr  Hr*  ItnnK'** 

LIT' I 


^anlMirn  t 

s«tiiK  lino  C-'lrifrli-  t  ompaiiy 
^irkr*  l.irrlan  liir 

^rlrniifti  tiriirli  |>li  of  •  t  «irrii 
iatr<l  llitroi  hrd  t*a|i  C  o. 

Hioilllr  Maiiiifartiirinir  Co 
am *»mr*  ltaol*ma  Ini'.  . 
aliMllrroM  Mfg  to 
alama  lii«lriimrratM.  Inr 
a«Mlrlr  lntln«trl*-ilr  %l  K\ 
a«ii,i  l-.frrtrtr  C  ompanr 
attmiMrii  and  t'om|inny.  Inr 
aptN'lnll)  Itiitfrn  4  omitany 
aprrr  I'nrtain  C  t>mt»any 
apini  raft.  Im . 
aprwcor  Ptntrtr  t  ompany 
atii4-k|M*lff>  t  artM»n  t  o 
aCiiiiitrM  Im  . 

aiHoilaril  t  oM  t<i  t  «».,  Im  fO 

atan«faril  Plrro  t  omi>an* 

aiitnilaril  |*rr««ril  ate**!  4  o 

atundarfl  I rlrphonr*  ind  I  I  Id 

atnodard  Tranuftirmrr  t  '•triMirntlon 

atairr  4  ompany  ln<  or|M»ralrd 

atHnrii  Mfg  to.  U  m 

atrirn*  %rnol«l  Im  oriMirntnl 

atrirnk  'If*  t  !•  Im  4*t^i 

a|#»i»»n%  'iMoiifai'tiirln*  t  oittimny.  Inr. 

afroard  Mamifai  titrin*  4  «»..  |»  Vj 

atoddnrt  \lr*rHft  Kadio  to. 

atrrrtrr  \mrf  t  onipani^ 

aiii|>at*«*fT  t  rrnmli  A  'lanufm  tiirlri*  4  o 

a»n*rr|tir  Hn  trlr  C  o 

aiipfrior  Tiilw  4'*»mpiioT 

ailiiinta  ^:!r«lrlr  Pnolm-ta.  Inr.  HI 


Fr.in«lin  In't'l  it'*. 
('(.Nulvrar  A»rri.»tt 

(ifr.«»il»rf  *  l>4M«l 
<  T  rvitrird 

M  *Ihcr.«tt'*»»  Co 
llatTv  A  Y -mif 
W  It!  ,  k  <  W.ltia 
Ifiigbrs  .\iTtf.»tl  I 
In *' tttnii  fit 

K.»  lit.  Inc  .  S.*nt  . 


I  f*Tiv  I  !r,tr..ni..*  Ii 
I  iff  Kl'a'triinirs  S.-^lr 
M.i  ?mr  vh.uWUmt.I 


HERMETICALLY  SEALED 

VACUUM  VARNISHED  IMPREGNATED 


'tii«l*»r  Hhrr  C'o, 

Lrktronlt  Inr. 

IVirt  hrttmr  lnr4»r|Miralrd 
Trtr*  lir«in  Inr 
tr|rtr«Milr  I  atM*rat«r«  Inr 
Trlr^UIttn  I  (iiil|«m«*nt  4  i»r| 
TrI  ln«trnm«Mit  4  o  Im- 

TrnM»l||r  lo«ittat«*d  trr  4 
Tran«ir<<ll  4  oriatration 
Tra(«»rn<ito.  I  til 
Trim*  CC  •»rl«l  \lrlliir« 
1'iirn^  4  ompanv 


!t»c  .  !rr 


V  f  •  .  .1  k.  s*  .irrh  C..inirit  2^  ’ 

N. it  •' »1  I'nu-ff  h  !>■> 

N'  ’fftijn  V  !»•*  a  ,}•  *1  tl' 

rni  »n  k.id  o  Mi^t' I’  .jtorm.  li..  M  * 

<  M  ».!  <  if  ri-n  I  .^1 

O. |tiv  A  Il.irt  in  ('-1  . 

|V  ik  llrifronu*  Co  ,  .  .tl.' 

IVttn'Y  anj4  at  I' ,M  ’0 

I*,  wrll.  ll  's 

I’r-vpi-ifi  Mi-ft'ii.*!  In*.tT'imrnt  Co.  !!'• 

R(  .S  a,.rx..-r  i'  InC  ... 

Ri''  '  A  KlrtlTMtuc  >tin»l't’9  .M® 

Ka  lnt  4*<irp  «.f  .Xmrtira  K  C  A  Victor  lliv 
Ky  M.tm  SHgrV  Inc  ...  .  .  . .  3d<i 

Rr’i^nfr  M^rrh.tnlir in*  Co  I''" 


•  R  F. — I  F.  Coil* 

•  Solenoid* 

•  Toroidol  Coil* 

•  Tron*mlttlnq 

Coil* 


•  Bobbin* 

•  Choke  Coil* 

•  Otcillolot 
Coil* 

•  Relay  Coil* 

Quality  Coi/j  At  Competitive  Pricet 

Send  u*  your  engineer. ng  *pecifica 
lion*  f}r  quotation*. 


I  nion  4  arhidr  A  t  arlwn  i  ort* 

Tl»r  I  ln«lr  \lr  Protlm  |*  4  o  I  nr*  I7tl  'HA 
I  nttr«l  4  ondrii*rr  4  >rtt'»rat'*tn  'tNI 

I  nltr*!  aiatra  F.lrrfrontr*  4  *tr**«iratl«»n  t?? 

1  nitrel  atat***  4*.««.krt  I  omitany  “THH 

I  nitrel  atat«.«i  a*..el  t  •»r|»  IP| 

I  nttnl  atalr*  Tr«tln*  4'ompan*.  I»»r  '‘HI 

I  nitofl  Tran*f**rmrr  4  •»  arromi  4  4»«rr 

I  nlirraal  't^*  4  *»  ,  Inr  ?7a 

InHrnMRl  "  Inilln*  4  ompanr  10 


art\ipT*k  <•'.  In* 

Styn-l^rd  R  ■  ’i”  *-l-.  tri.  LrtH<tirt«. 
StjrnNtran  !  N!.4kh.nr  T«>«il  I'o 
T  '!! 

Trlrm.tnnr  ('•  mmnnfrut:*  n^  l*o 

roinvtT  i.*t 

I'trvrfxj«J  4>n»r«l  C.tp... 

\''*'toT  MrrnaT'f  |n.lii..ttir*i 

VN-llr  ''}i\es.  In.  . 

\\V^t!nrfh<»*|M*  Hr*  tfic  c*rfp  .?*• 

\N>*t»tn  LaSkrati'f  ir< . 

Wilgrrrn  . 


^  arAn  4  .tr|Miratl«>n 
\rel*»r  ^■|•^l^oni^  4  «» 

'  rrele^  l<«M»f  Inr 
\  l«  4  >r*^n  ln«lriimrnt  4  ftmpany 
'litian  I  Irrtfi.'  4  i»mpao.> 


Ualtlr*  htthlrmtr  Inr. 

"  aril  I  retnartl  ^lr<lrlr  Company 
\%.«trrtoan  Prodint*  4n  Inr 
Uainr  krrr  I  a^'oratnrlr*.  lid 
'Crllor  Clre'frlr  Corp 
\%  r^t ln*l»*Miae  Plre-trlr  Corji 
"  eilon  Klortrtral  ln*tmmriit  Corp 
Ulotr  Itrnfal  'If*  4  omnanr  H.  a 
"  M*rhrad  aiampln*  Comfianr 
C' llr*»%  f  IrriHr  4  4*mpany 


rtid  tnd««  It  •Htkiith**  at  a  ranvaatarr*  ta  tha 
raaHKt  C'ary  rar*  it  t*k<>n  t*  aiakr  It  arrurata. 
b«l  CLCCTflOkilCS  at*  at  a#  raapaatlMlity  fa^ 
arron  or  amittiont 
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rptitm  (rape.  Ireiiin  of.  Jack  Av.tt* 

Jan  lOS 

A  C  VtiUmeler  for  bu<lt'in  Inatrumeniis* 
tion.  tAwr«*noe  K  rmlnic  tTAW).  .Hept  15S 
Ac«  •  lerator  HrU  ah  linear,  I^eonard  G. 

Hule  (TKAI  Nuv  124 

Ac<'uatii  aneinoni**t«>r-anen<o*avOpo,  Kobart 
K  tN-rby  ....  J«n  H 

A'lapt  2  BpeiM]  to  3-a|-«*a<t  opara* 

ton.  L  A.  NV.iriman  <TAVV»  .  Itac  lT» 
A«1r»iittance  analyser.  W.  It  Uernard 

Auir  107 

\ir  coolinir  f<>r  tub«*a  A  G  Nrkut  Aur  Hi 
Air -core  t»etatron  tTKA»  Sepi  J02 

Aircraft  tKn.tion  taater.  W  M  flauer. 

1.  G  tlan«la  <»ct  37 

Aircraft  navlKatb  n  aMa.  A  \  M  • 
Kensle  Ki*b  34 

Aircraft,  aelective  m  xlnc  amplifier  for. 

I'aul  H  K  na.  Jr  <»ct  tOO 

Air*  raft  te*ta  «  «'ni|  a«  t  atiipUfler  f«»r. 

Juhn  Foster.  Taft  Wralball  N»v  31 

Airplane  fuel  scatte.  rurt  ea  U  Schafer 

Apr  77 

Airaaya  %hf  conimuntcatlona  receiver 
A  I!  \V  ulf^beric  Jan  *11 

All-t'urpoae  phonotcruph  nev.ti^B,  H  U 

Hauer  ...  .  .  .June  74 

Aluminum  fine  for  iu^>ea  tTFlA)  Apr  20« 
Ammeter  fur  vhf.  elvt-trovlynamtc  tTKAl 

.Srpt  13« 

AmpHfled  rueina  f»»r  remotes.  A  Vac- 
cam  iTA\V»  !»#•« 

Ampl’fler  » ar*!.  pluir  -in.  W  }|  l,>c»n 
iTAWl  Sept  Ub 

Ainpl  fter  d-c  ovfil  a  ih  «li«  ile.  It  J> 
t'aniphell  !«ly  fj 

Amplifier  for  a'r«  raft,  eele-  tlNe  m  \  '-r 
I'lul  It  Kirttc  Jr  Oct  100 

.XtupltPer  f  o  a  trra't  ti«in  CMinpict. 

.lohn  K.axter  Taft  Wrathall  Nov  '31 

AmT‘'in.»r  ou"  Jete.  tor  *lirT.Tef't  xl 

M.^tiliew  t'orra.l  F' »>  »« 

AtTjpIfler  rek'ti '  4 1  inic  a-c  with  bnok- 
txuiMt  1’  W  t’lupi'  Auit  33 

Ampi  flet.  ovVrtive  for  eir.e  an«l  aquire 
aaveo  <TaWi  I  120 

Amplifier  •■t  »»..#*  in«*run.ent.  (J 

J^ulser  tT\W»  M*r  hr 

An  pi  't'-r  u*  nr  «ir  c.xit-iv.i  ehopp»>r  .l-c. 

t'uft  «M  It  Srhafer  Xfar  101 

Amp:>Aer  aiih  •  r.me  .-..jp*.  t  i.nim*.  «!.c. 

,T  N  V.m  Sc,  v...  «;  F  U>rn'e  P^b  104 

An  t  ri.  t*  bt'.U'c.l  T  n.Mitfa  /a*  on, 

H  K  Hra  !f  r-l  «TKA»  Vuv  214 

4npl>f1»re.  frclb.irk.  l.-t-v  H  Hirt,.r 
«TI-:a»  Nov  2rM 

An'a»h*n'a  -lecfrunc  •or!tfi,|  of.  R  r| 

Hi-  kforvl  '•cpt  10? 

An’ennv  ant’v/.  t  Al\a  *'  t'--.!.!  Sept  «2 

Ar»ef  na  r’.fa.liCL'  bi.>.i  ««■»«•  It 

Hr  lie T'lnnn  'l.^v  3? 

.4n‘e»ir>.-»  roiM'ler  tv.  I.entMrl  M4Ute..r 
iTWVi  Tan  1*2 

.V»'t..nnh  »1ex  rn'nr  tbe  f tri.|)*t*t  4,r t  ultf 

R  M  Sctpl.l.  f  Nnv  7f- 

\r,«..nnn  .!  •  lex.  r,  .elv-x  n  n  \1  It 

-•a%T  .1  I*eH..»t  fr  '  .fulv  ?4 

An’enna  ^or  «  r rn-1  *  m  I.,*u  • 

K  Ratoirn  n.-t  73 

Vnlrf.na  e^etem.  co»nrrurltv  t  -  (TAWi 

s-Pt  13? 

\ntcnna  towere  an<l  ma>ta.  Wiliam 
Schwarts  .  |»er  73 

Antern-in  built  ‘n  for  television  rJi'ex 

ere  Kurt  «.  b*e«  niter  .  .Ian  72 

Antennae  cnivial  fee.1  f..r  .l.\hn  F 

C’lemene  iTAWi  ftet  15| 

Antennae  nine  tf.wcr  broaJ'  aat  r*  W 

Winhler,  M  Hraaee'ir  Julr  lot 

.3n'enrae  nn»*m»jm  <1  m^’ne'  e«  I.arrv  .14 
role  W  :•  am  t.  .?<.nee  iTKVl  Serf  It? 
Antif  Mine  brna'b  aet  antenna  M  Hruecs 

mann  M»v3? 

Anttfailin*  bruadcaet  antenna.  H  Hnie.  b 

mana  ....  .  .  . Aur  ??« 

Antllnaarlthm  rlrvuR  iTFA»  \fav  ?oo 

AetropoTTit' al  i  hut*. meter  R  F  r',.»hv 

Stewart  Recker  Feb  3a 

At*'tr  amaebinr  analval*  of  i'i  nute  eim* 
plea  ITFAI  Mir  122 

Au^lln  amplifier  with  feecU»;,<  k  Inhn  M 

Miller  Jr  Mar  10' 

A  idlo  e<iuahxer  ,1ee  rn.  I’barlea  HoerM 

'  Apr  114 

Aurllo  frec»iene*ea  preelal-.n  T>*.aeeme»ar 
for.  J  Krlts  Ort  lOt 

Au4tn-lnput  ItmRer  fur  mob.le  fm. 

t^wrence  C  Fuller  Tr  fTAWt  Nov  134 
Au'llo  level  atarm  N  M.iitmann  IT.AW) 

fV*t  113 


Audio  phaeen  etn  ainxl#  tube.  Juaeph  A 
Vanoue  iTKAr  .‘bt 

Audio  trends,  new  John  Maikue  Jan  f3 
Autu.  radui-conlru'.lert  tTAWi  Mar  113 

Automatic  au«llo  level  alarm,  N  llaK* 
mann  tTAWi  ...  tbt  111 

.\tjtumatic  beam  blanker  fur  oeri'ln 
acopea.  A  I.  Hunn.  A  H  .McIntyre. 

A  U  Bennett  ...  Sept  >4 

Automatic  runirul  of  h  ah* « .iruum  aye- 
tema.  J  W  t’lark  »t  II  tie  June  |0l 
Automatic  espoaure  contrid,  G  tlru'k. 

J  IliKRtna  J  Ward  Mav  74 

Automatic  n«oiBtur'e  ••.i.tert  c  >ntrut. 

Havpl  A  rtley  tT\Wi  Jan  lS3 

Aui>'a<aler  reorder.  S  W  l,tchtn»an.  K. 

T.  Hyram.  H  Filedman  tTKA*  Apr  172 


Ttallorm  allltu<1e  rr.iitrola  lTKA»  Jvn 

Hand-iaas  ft’tera.  phiae  ahift  I>  H 

l*l«  kena.  J  N  Van  S-  oynr  Mav 

Han<tat-rea<1 1 na  reaiarance  tuned  oa,-llla 
Seymour  Herk^'fl  <TKAi  June 


H.tndwolih 

H«*«*tti  b'anKer  f.»f  i. 
lUJit-c.  .K  I,  Hui'ti, 
l«  lieniM'tt 
Iteam  defloi't Ion  n<  nlir, 
iTKAl 


arapb.  rain,  t'bettter  W 


He!  umn.  J 
H  Olar  1-f  .  ».i  «  S  R  «.  h.-  n-r 
Hifllar  l*f  rolls.  S  R  S«  helner 
Hiirid  Kuldame  device '( ipt  4i  |i 


N  • 

•ff«.  au»o- 
I  M,  lnt%  re  .  A 
.  Sept 
element  A-iron 
A  tic 


Sepi 
1  une 


K  Ilk 
Apr 


time  t  ,1**.  l,taren>’ 


H!'-.  k'nc  oactllat-  r 
F.eminc  (TAW» 

ItloHer  Be!e«t'.-n  f.  f  f.,rr  }  .tjr -c,u.|.-.| 
tubea.  A  I*  Ntkut  .  Auc 

Roi'er  cornbuatlon  •••ntrol  (T3W»  Sept 
Howltnc-alley  foul  «letectt«'«,  ^  JelUnek 
Mav 

Hrain  tumor  dlacn  >ata  ridl.itb  n  ri  un 
tera  aid  R  chard  t»  I>avU  N’ov 

Hraftnc  ln»tuatrial  by  puNe  *e«hnW|ue« 

I  I.  Relnarti  Ian 

Hr ‘Iced-T  neutralliaib  n  •*  ten'  -d.  am- 
pi  bera  H  K  Hradford  tTKA  I  Nov 

Hridcefxirt  ubf  t4leviaM*n  trariain'tter 
R  F  Guv  A»r 

Ilri'leh  clneead'ocraph  api  aratti*.  .1  II 
Jure  tTFA  »  ttci 

Hrltlah  developmen*e  in  lnatrumeniail"ri 
Itihn  11  June  rTAWi  » 

Hrt,»h  bnear  accelerator  I.ennar,!  <» 
Ru'e  ITKAI  NoV 

Hrii-xh  aieech  vlauaMrer  iTFA»  Ip-c 

Hrit'*b  tclevlalon  relav,  R»*.n  II  .lute 

f  T  A  *1'  I  A  •  f 

Hroad  bin«!  televlalnn 
Newtf-n 

Hr*  i»  !•  la*  antenna,  anti', 

mann  A’av 

Hr-a-Rapr  arrav,  nine  ••  wer.  t’  W 
W  nkler  M  ReaePeu^  .fu'v 

Hroa'tc.iPt  fecet>l'.on  m*'btle  f  ?r>  R  *’ 

Harr-tt  Auc 

Riili».in  antenna*  f>»r  telea  *  .-n  re  eix.-r* 

Ktirt  Schlep'ncer  fan 

H  iPincpn  »n  13'.u  -ur.  WalU'e  it  R- 1 

'far 

r  ach  nep  '  r 


I  Arn'".! 
Mav 

If  Hrueck- 


t^alculafinc  nbf  field  lnten«ii  *^p  F»»d 

eetrk  W  Sm’th  O'*  1  I  f‘ 

t^allbratlnc  atTtp.|>|,e  tlltie  F  W 

S<  hramm  Mav  jor. 

f'ame  th«  ♦v  revolution  ftorm  in  I*  larae' 
fan 

f*amera  tube  photo»  onduct  e  Vidlc*  ri 
I*  K  We.mer  S  F-rcue,  R  U  tR.-i-l 
rich  Mav  70 

f'ai'Bt  itance  rontro.led  ret  rd.^r  tTAWi 

He-  1*4 

Pat-acitor  »ept  pet  eler  f r«,}vt  »  R  ''ard#» 
Afunll  fTAIVi  .lure  !|3 

f'at  ar'tora  metallised  tater  J«.*.r.  || 

Fipher  ITF.AI  •  >M  122 

Garner  alarm.  Karl  Neuw;rth  (TAW» 

Nov  132 

Garrler  amplifier  uPlnr  air  coupled  rh,.{». 

per  Gtjrt'pi  R  .^cha'er  Mar  lft4 

«*arr‘er  avafemt,  volre-«»v,erat»d  pwlfrh- 
Inc  of  R  r  Fo«,  F  S  He.ale  G  W 

Svmonda  .  Feb  32 

Gp«e  for  vhf  televipuin  r*  ♦#  F  nk  Sei-t  f.3 


t'aatlns  raain  tachniquea,  Jatk  Huylm 

Julv  lUO 

Caatlns  rvalo  tai'hnl<,uea.  W  H  Cuminir 

June  33 

Caihuda  follower  raaponae.  referenev 
aheet  H  li  User  113 

Cathude  ray  phuiukrapha.  Iiiipi«»ve.l  Nor¬ 
man  Fulmar  .  ...  Mar  3v 

Cath  >de-ray  acraena.  ineaauring  cob>r  of. 

A  K  Marlin.  S.  N  Roberto.  Feb  10* 

Geram'C  materia!  tTKAi  Mar  2«4 

t'etamic  aheeia.  thin  tTKA»  .Jan  !&• 

Geramtc  thickneaa  Race  iTKAl  Auc  li. 

Ch,tfKar.  motor  •controlled.  T  A  Henham 

ITAWi .  ....  s^epl  11^ 

Checkmf  eryatula.  I*  t)  Farnhatu  ITAVA  i 

July  150 

ClneraUiocraph  apparalua.  Hrttiah.  J  II 

Jupe  tTKA  »  <»» «  222 

Circuit  of  pholo-elch  tuner  (T.3Wi  July  113 
CIrculta  of  phunevltitin  ayatem  tTAWi 

June  lli 

Ctttsena  band,  cryatal  routr«d  for  1 

Gottlieb  t  R  Mednick  .  Auc  3C 

Cltisena  band  reculationa.  l4>o  M  I'onner 

Apr  100 

GRlrena  rad«i>  ranee  tTAW)  Fet»  ISA 

Obokinc  meteora  bx  ''-w  radar  opwald 
G  Vll‘a»«1  Jr  (TKA»  Ai.r  120 

Close<1-clr>  uit  InduPtrtal  televlaion  R  W 

Sanitera  .  July  33 

t'biud  t-aae  and  t<  p  ln<ticat<>r  tTAWi 

l*e<  130 

f'casal  cable,  optimum  dlametera. 

Rhii:  p  M  Smith  Fab  111 

Go.»s*»l  catdep.  tv  tranamlaaion  ••ver 
iTAWi  Auc  Hi 

t'tiuv  tl  feed  pxatem  f<>r  iintennaa.  .I  'hn 
F  fleit*eni»  tT  S\N  •  t>*  t  |84 

G.dlator.  h  rh  «pe.-.l  (TAW»  Jan  If.® 

t-f  »  athode-i.i’'  p4ieen*  meppurinc. 

A  K  Mtrtin  S  N  R..».r!  .  F.b  Ict. 

tb  bT  Ill*<  rp  eie.  tr,  at  V  A  H.ibitp  II 

Frank  Ho^a  Jr  NoV  112 

t'olor  fui'datiieninlp  for  tv  engineer* 
rtrt||»t;Fnk  I  >#•«•  3  % 

G.if»>t*inlnc  I  fipittx  e  .in. I  necutive  feed- 
l.i.k,  »..hr  M  M.  ler  Ir  Mar  10« 

1 ’«-fiit«in'i;R  axund  ie>elB.  W  H  G«»n»»ver 

I  tec  1|3 

t 'onimuno  atl«>n  mipter  oatMllalnr  f*  r. 

K  W  Ptptenfup  Iter  JUA 

t ‘•■mmun'ratinn  atorace  devlrep  f..r, 

A  J  l,epb.«k*B  !»ec-  33 

t*'»ninMinb  '*11*  n  ih-'Ty.  dev«do|,mentp  n 

Glauite  F  Shannon  Apr  •• 

<*i*mrr ut,i»  afli.np  airway*  vhf  re««  ,\er. 

A  11  Wiilfpberc  r  I;*n  *1 

t*',mmiin  cat  «-np  avptem  uhf  iti.tuptrlal 

Frank  It  tlunter  Sej  t  30 

Conimtinicatlonp  the..rv  Y  M’  lee.  .1  It 

Wieener  lune  3** 

font  It,  unh*  1 1  -inp  t  run  *101!  **r  cont  'nu 

otlplv  tune»!  I  I.  II<.!I|«  M-if  70 

t'omrnunity  tv  antenna  avpiem  tTAlA'i 

«.t.i  13? 

tv.ptmii’alor  12  .-b  ninel  hivh  *•  ee<t  N  r 
m  te  Alpert,  .Tn>e(  h  l.uon'iti.  W  ir-en 
IV  er.er  N,»v  A4 


.ritn  Kx 

(TAWi 

K*eriiv 


amopre*  f.  r  a‘‘.r.i't  te*i* 
pt.-r  Tatt  Wtatbpll  N  -v  <1 

'ndup'rlat  t4*’»v'*lon  asetem 

Mav  1A4 

rdixtoelcrin-  analoc.  Kli!»»  ** 

n-r  124 

SF  \r  tTFA  t  Se.  t  |?0 

•  •miib.t-*  n  ,»h»  tTAWi  At.r  1«4 


#*.nptrM't  n ••  be'ir  tl  i«n'«-nnia  K  |i 

«m'th  Feb 

G,.n«»tturtinc  helbal  antennaa  R  l> 

Smith  May 

I"..' finti- ti-'v  tuned  ’-O  kw  tranamitter 
f  f  H-  Ilia  Mar 

l^.ntr  1  automatic  e«p«Hiure  tl  HiU'k 
I  IliCCln*.  I  Ward  'tav 

G  nTf'l  f  .r  takerlea  tTAWi  N  v 

I't.ntrid  of  home  heatinc.  John  M  Wll 
•on  ...  I»ec 

Gontrol  nioia’ure  iint»nt  Ilavul  A  I'tb.v 
ITAWI  Jan 

<*..r.tr.,la  r  f  weld  nc.  T'btdt>tiit>e.  H  II 
W*tteaberr  Ian 

Correlation  funrtb.na  and  communication 
at'pllcatlona.  Y  W  I.ee,  .1  R  Wleaner 
.t  one 

Pi.i  nter  clrcu't.  ixiaitlve  cate  A  fS  Rat* 
iT3:a»  Nov 

G  unter  neon  dUnle  fine.  J  G  .Manley 
F  F  Huikley  Jan 

frvptal  .btcker.  mlier.  Refer  r»  Strum 
Dec 


72 
132 

73 

74 

123 


13* 

31 

33 
134 

34 
34 
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<  ri«<Al  cAAirol  ff*r  <  i-An  1  I  I 

1:M*.  t  H  k  Auc  l( 

Ilk  tv  attido  •<iu-^n>*f.t. 
Hu'l'ftvb  Knvlin  I***'  IH 

i.'r»a'at  '/•ritUtof  *!-• 

H  N"V 

<?r>a'«J  •«aa>laff1:xk' -on  I’  <•  f'arnham 
(TAWi  JuiT  U« 

AUtt'Un^r,  A  \a  (sro  (TAW> 

l>*c  120 

'  urtAtii  r*>t  f  ir<  «a(*nra  fnr’tw**-*  1^  uii 

K  MaWtirn  'x-t  71 

^urv*  c*it»rat«ir  fur  tub**  <T  ik  W  i  July  M4 

1  ufv*  tfar«f  wlMi  aV'  iron^  ir»«I»s  hr/^« 

J  Haiti#.  J  I*  ttr#i(-«r  K  I'nai/rri^n 

Mar  U« 

<’»»»*  I  ftati^a  V  W  I«##.  I  ll  Wl#an#r 
-fun# 

‘  >';=>ir«>«  a  ntinUtur* 

•  rK A »  .  .  Jur #  ti; 


roupia<1  rhupp# 
Mar 

•aa  <-oup'#«1 

r  \\a(r>ka  ¥*b 
impfov#.J.  (’  V 
Auk 
K#b 


1'  i'  ari.pt  fl«r  usinn  a 
I'tjrMaa  I*.  Wrhafar. 
f*  I'  anaphAar  with  r. 

J  N  \  an  Hroytkc.  i] 

{>«Ari-tlnn  an<1  furua 
It-M  flar#lli 

t>#lui#  i#l«vialon  rtN#i»#r  iTAWi 
Ii#na>tnrttat#r  tnoAulat#*!  Hiiht,  H  I* 

KalMiua  M  ft«n<l#ra  Julr  ft 

ttatialty.  maasiinnc  snk‘>li#.  f'  ^  r>i<  kt'y 

Apr  »1 

f>#a((n  i>4  a('*«>rttti(iti  trat**  Tacii  Avitia 

Jan  lOS 

vntna  tb#  lir  •1v#rori  uhf  ant#rra 
H  M  Hru<1  l#r  N- v  7»b 

|)»trrt:na  aallal<iri#a  w.rh  uHraa-a- 
rrha*  «  <T>:A  »  Ff  t»  17.* 

?>•(»•  for  roa(  Kfta#  (rianvu.ar  pu<a#a 

Norman  al|>#r»  fTk!Ai  Iur»**  1*J 

Iiav«tu|>fw«>n'a  n  '  ,.rYirniinlra1>on  fhror>. 
<‘>au<l*  K  Mharnon  K%,r  tn 

,i»#vianon  IIm.  :#r.  Vlra.l  M  Hrltfatn 

fTAWi  apr  TM 

Iriii'a  >al  tirat  f>a  afflp  typ#.  F 

**  -hranun  Mav  lOA 

I  t » I'T  haatara.  loaA  nia'«  lilnic.  K  If 

Mat  •  p  an  l>a<*  9i 

I  ‘  fr>  rr-ntla'  antpi. n*r  (1#f#t  tor  Mat 

(t.fw  f‘onra.1  F#h  9C 

n  an  ai<1  (ii  rma  Inatrumanfat'on 
ft  t*  f'atnpt»#ll  July  01 

l•'l•.‘«■«#r«  f #l**%  lai'.n  antanna.  W  H 

Hayar,  I  M  t»aM#tl  Jr  .  .  .Tu'y  74 

I'fft  raa-lna  rf  watt  ft  in  ar  fTF\' 

<»r»  2<0 

I*..f  a#<iu#iitial  inh.r  tv  ! m prov#TTi#nt a 
in  iTAWi  Aug  104 

Mot  akalrn.a  <>f  -  alar  ta1ay1a<-n  f*art  It. 

n  aon  ItonMir.  T't  Jan  U 

Inial  atan-tirii*  f.-r  pl<>n  a«*anntnff. 

M  tl  Vink  Nov 

M)  nani«imat«r  >«intrnl  amu.ataa  roa-l 
trat'na  of  offctn#!  It  liowara  Jijna  $•< 


y;ft>  .  n-  *  of  mlamatrhaA  ltn*a  II  M 
*4-  Juna 

!-.««  pro.  •••{i>'>pt»ant  S  M  Mlia- 

II  ««ki  iTASVi  Mar 

I  Kh*fan  4i>#  (aiarolor  f  -r  surgltai  train* 
f.r  iTAMt  Dw*' 

Fr.ir'.al  i.ilT  Aitpra  \  A  fUMta. 

II  Frank  Ml'ka  Jr  Nov 

Flat  1  ro«t imainit'  ammatar  far  vhf  tTFAt 
Haft 


i:! 


iroWita  a|  a 
\t  .nit  <TAW  t 
a-tri»n  aouplar  *'  I.  <’i 
!•  na;.  .1r 

a.  tran  n»»aroa**nt*y  «ii  ft  a  I’ 
W  W  Vailh.nal.t 
a<iron  ttihaa  -lOlO  to  Ifin 


Ifof  taut  aat  Rit^ardo 


vu: 


r.av»irttv.' 

Fab 

anattha*la.  .R  O 
.  'Sapt 
la  haatir  c  John 
I  faf* 
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<>ur  business  In  19S0  Wallace  B  Blood 
Mar 

aign  George 


[)e<  114 
epl  174 
Jelllnek 


Rad;atun.  in  moblla  traosmiilera.  re^tiu  - 
ing  uiiwantsd,  L>.  Pinkerton.  N  Ahep* 

herd  .  Apr  94 

Radiation  monitor,  gamme-tay,  lietiaard 

Helffe . .  Mav  lOt 

Radio,  citlsene  band  regulnttona  t<ee  M 

Conner  . .  •  ...Apr  100 

llaJlO'Conirolled  toy  auto  <TAWi..Mar  lis 
Radio  recorded  gunnery  (TAWi  Feb  ISa 
Hate-of-Aow  meter,  cilenn  I.#.  Mellen  Feb  to 
Ratio  m«Hluiated  tape,  shape  rev'ording 

with,  Robert  R.  Perron  . Nov  104 

Ri'A's  new  three-color  picture  tube 

(TKA>  . May  110 

Receiver,  airways  vhf  communications. 

A  H  Wulfsberg  .  Jan  11 

Receiver  circuits  for  color  televlstor* 

iTAWi  .  Jun*  lie 

Receiver,  production  eaperlen>'e  with  a 

40-mc  l-f.  1).  W  Pugsley .  Nov  »• 

Receiver  uanslent  analyeie.  trievlelon. 

Joseph  Fisher  .  Hept  7* 

l(e«  elvers,  dull!  In  antennas  ft«r  televi¬ 
sion.  Kurt  Achlesinger  Jan  71 

Ke<  etveriT  fail  In  eervlce,  why  televlabm. 

John  Markus  .  .  .  ....July  44 

Recent  developments  In  traveling- wave 
tubes.  U  M.  Field  .  Jan  100 

He<‘>rd  players,  teatlng  for  wew.  rumble 
.tnil  speed.  R  O  Mate  July  71 

Recorder,  capacitance  contiolled  (TAW) 

l>ec  194 

Recording  mass  apectrometer  (TAWi 


44 


PhMt**tube  cnntrid* 
Wittenberg 
I’hotutuhe  currents 
of  (TEA! 
I*hot..tube  Impf'i 

(TEA»  . 

I*hot-.tuhe.  two  an 
I 


eldli 


lure,  lube 
A  K.  Marti 
P:n -i  nintlng  ultr.vs -n  • 
Ban*.  J  K  Van  Met- 
P’astic-enibeddrd  cir«  u.i 


ode  ITFAI. 
Trast  ittir 
M  Bowe. 


npltAe 


Dec  74 
>a  E 

Feb  111 

^^nipt  no 

'i  rbv . 

Feb  *9 


M  H 
J.tn  91 

f'duiatlon 

Apr  144 
nuiilpMer 

July  144 
.Isn  142 
ov  em»‘nt . 

.\ug  no 

f,  H  J 

Apr  14 
f'uniing 

June  41 


•  TAW 
iTKAi 


Kdwar.l  He'hU 


Potti 


gate  Counter  circuit.  A 

I.  testing  eyeball!  E  It  Tow 

.Ion  . . 

assembliee  techniques.  W 

resin  t*>ct.ntques.  .lack  R 


power  s**urre.  vi 
Walter  Hania* 
Prec  ston  phaaeinct 
rles.  J  Krtti 
Prtnted-clrcult  tv 
I'rinted  Iron  *”ore  • 
(TEA!  . 

Probe,  high  -Imt'e*! 


irlah* 


204 

Hats 

Nnv  194 

Mar  94 
H 

June  44 

ay  ha 
.fuly  100 

t.age. 

Feb  91 


*q«e 


Production  experience  with 


elver.  D  W  Pucslev 


-on  n  B 
Handel 
June 
40-mc  i-f 
,  N(vv 


telev 


•  St  (TKAi 

Feb  120 

Os-illatoe  series  sawtooth.  Major  Chang 
Sing  4  TEA)  Aug  174 

Os«  ‘Jlator  time  has*,  bioi'klnr.  I.awrenre 
F>ming  (TAWi  ..  .O'-t  114 

4>s<d'*tnr  uhf  aweep-frequenry,  J  fz 

Eheri.  H  .A  Ffnke  .tune  79 

O*.  ipatnr  witle-rar  ge  f  ni,  P  Af  Milner 

•T4W>  . .  ....  May  1111 

<  i««. '.Ilator,  wide  range  r-c.  Peisr  G 

SuUer  .  Aept  14 

i*sc'l’*tors  freqtiencv  dlv!a.<>n  with 
phase  shift  C  R  Schmidt  June  111 

Osrillatcjf*.  square  wave  kevlng.  J  <*arl 
Seddon  (TEA)  .  .  .  Feb  I4t 

Osciiloscnpes.  automatic  beam  blanker 
Mr.  A  Dunn.  A  R  McIntyre.  A  K 
s*pt 


tj-meter  Imp'danr#  rharta 
sheet,  Robert  Mledke  ... 
•Juen*  h  controller  for  steel.  V 
stead.  I,  P  Jaffa . 


Afa 


14s 


Recording  microwave  refr* 

(TEA»» . July  no 

Recording,  video  program.  F  N  tllllette. 

G.  W  King.  R  A  White  .  .  tVt  90 

Rectangular  wave  generator  for  biobvgl- 
cal  studtea  John  W.  Aloore  tTKA) 

May  1.? 

Re.luclng  unwanted  radiation  In  mobile 
transmtttera  I>.  C.  Pinkerton,  N  H. 

Shepherd  . Apr  94 

Reduction  of  ruise  rise  tintes  for  shoran. 

S  Wald  (TEA) .  Keh  17* 

Reference  sheet,  cathode  follower  re¬ 
sponse,  R  H.  Baer . Oi’t  114 

Reference  sheet,  efficiency  of  mismatched 

lines.  H  M  Schlicke .  June  114 

Reference  sheet,  equaliser  design  chart. 

f'haries  B 'egll . \pr  114 

Ref«iren*-e  sheet,  gain  bandwidth  nomo¬ 
graph.  Cheater  W  Young..  Nov  114 

Rrferenre  aheet.  microwave  diffraction 
charts.  Earl  I>  Hllburn  Sept  111 

Reference  aheet.  noise  Agure  chart, 
Eugene  I>,  Jarema  Mar  114 

Reference  sheet,  optimum  coax  diame¬ 
ters.  Phillip  IT  smith  .  .  .Feb  111 
Reference  sheet.  vj-meter  Impedance 
charts.  Robert  Mledke  Jan  119 

Reference  she*!,  stagger  tuned  l-f  design. 

Matthew  T  Iwbenhaum  .  Aug  114 

Referent*  sheet,  vhf  Aeld  tntensltiea. 

K  A  Slusser  .  .  . .  .July  111 

Refrac-tonieter.  recording  microwave 

•  TEA)  .  July  120 

Revulafed  voltage  divider,  William  B 

Bernard  (TAW) .  Aug  159 

Regulating  a-c  with  buck-N»ost  amidlAer 

C  W  Clapp  .  Aug  »9 

Regulation,  d-c  power  sui>ply  (TEAi 


Ronald 


171 


Oct  101 
r  <TAW»  July  U9 
Martin  Ruderfer 

.  Mar  12: 
(TEA)  Keh  120 


Walker 
.  Feh  ISO 
(ilnatlon. 

Feb  141 


99 


Pro.1-4cti..n  »e«  hniqu 

cardo  Munis  . .  Apr  14 

Production  tester  for  transistors.  K  P. 

Hunter.  R  E  Brown  .  .  tVt  94 

Propagation,  citiven*  radio  #TAW»  Feb  114 
Prot.acatlon.  microwave  diffraction.  Earl 
I>  lir.burn  Sept  112 

l*ri>*pect?ng  unit  for  Auoreadng  minerals. 

Ronald  C  Walker  tTAWi  Mar  144 

Pulse  generator,  variable  length.  J.  C 

Mav  .  Jan  109 

Pulse-rlae  time,  re*lu' tlon.  S  Wald 

(TEA) .  Feb  179 

Pu’se  techniqtjes  Industrial  brav'ng. 

J  I,.  Helnarts  . Jan  79 


reference 

Jan  tl2 
.  K  Hal- 
. Nov  let 


44 


Paier-thin  ceramic  eheete  (TEA)  Jan  154 
Parallel-pair  realatanca  of  RMA  values 
(TAW)  . .  .  .  .  Jutv  114 


Radar,  rlock'nr  meteors  by  c  w,  Oswald 

G  VUIard.  Jr  <TEA>  . Apr  120 

Radar  for  cUud  height  (TAW) . Deg  190 

Radar-homed  missile  (TEA)  . Jan  110 

Radar.  Integration  noise  reducer  for. 

M'  J  Cunningham.  J  C  Afay,  J  O. 

Rkalnlk  .  Rept  74 

Radar  .teater  iTAW)  Jan  154 

Radar  tracks  hurricanes  (TEA)  ...  Jan  159 
Radiation  alarm  with  0  5-aerond  re¬ 
sponse  (TEA) . July  lit 

Radiation  at  14.000  me.  measuring  moon 

(TEA)  .  Nov  114 

Radiation  counters  aid  brain  tumor  diag- 

r.oaia  Richard  O  Davis.. .  Nov  72 

Radiation  detector  for  lectnres.  Ronald 
I.  Ivea  . July  101 


Relav.  electronic. 

(TAWi  . 

R*-n»otc  control  bv  *  f  dls-'rln 
Robert  R  McNcI!  (TAW) 

Remote  ron»rol  vhf  links.  K  J  Rudi- 
suhle.  P  B  Patton  .  .  lune  4? 

Rce^etanre  parallel. pair  (TAW*..  Julv  111 
Kenistor  behavior  at  high  frequencies 

<TEA)  .  Apr  194 

Res  stor«.  wideband  power.  Herbert  I* 
Kraus*  Philip  F  Ordun*  (TEA).  Aug  144 
Reson  »n‘  e  Indlrnt^ir.  hypersensitive 

Rt-naid  I.  Ive*  (TAW) . .Aug  111 

R*'«rH.nse  curve  trm-er.  electronic.  J  w 

H.ilde  J  (•  Bregar  K  Chapman  Mar  100 
R  f  ()♦  Id  mass  *i»ectrnmerer  (TEA*  June  174 
R-f  heut*  comt’ustton  furnace  (TAW) 

•<ep(  140 

R  f  transformer,  coupling  ri»efftcienl. 

R  G.  Feldman.  M  Goldstein  (TEA) 

Dec  112 

RIpt  le  tank  fur  phase  front  visualixat ion 

(TE  a  »  May  194 

Ilofke»s,  sun  follower  for  V-2.  Harry  I. 
Clark  ...  Oct  7) 


Hclntillatlon  counter  monitor.  I..eonftrd 

Reiffcl  . May  107 

^EAC -general -purpose,  superspeed  com¬ 
puter  (TEA)  Rent  120 

Rciective  mixing  ampltffer  for  aircraft. 

Paul  B  King.  Jr  . Oct  100 

Semiautomatic  darkroom  timer.  Marlowe 

W  Ivereon  (TAW)  . Rept  111 

Sensitive  a-c  vtvm.  I^wrenee  Wenilng 

(TAW)  .  r>ec  111 

Series  sawtooth  oecillator.  Major  Chang 

Ring  (TEA)  . Aug  171 

Servo  electronic  control  for  auto-engines. 

R  C.  Bowers  . June  94 

Servo  system  for  rocket  meaeurementa. 

Harry  L.  Dark  . Oct  7l 

Shape  recording  with  ratlo-moduiated 

tape.  Robert  R  Perron  . Nov  104 

Rhock  excited  high-voltage  power  sup¬ 
ply  (TAW)  . Aug  It? 

9hop  ahortcuta  .  .  .  . . Apr  110 

Shop  shortcuts .  May  114 

Shop  shortcuts  .  Dee  110 

Shuttle  detector  (TAW) .  . July  115 
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J  L*  A 

M.  X^«<hllii  M«r  11 

*oic«-oi^rat«(l  (TRA)  ..  Apr  tO| 

Klmpt*  limitvr.  Virc  1  11 

Mrtri«ia  tTAWi  Apr  tl< 

!ilntpt«  biffh  r«U)r.  Konatd  <' 

VlAikar  «TAW'i  r«tr  U« 

tflntpi'fWd  tiii«r«ftrrl*r  •«funr1.  Wa(t«r  J 
Wtroh  .  ■  Apr  t0< 

Mlini.liAMi  Intercom  aratain. 

A»«Sr««r  V  ni'«nl  Mar  II 

>in<pltn*d  aixfi  fur  Ibdyatrf.  H  <* 

abt*.  J  M  Mxrian  .  Jun«  Tl 

Rill#  and  aquara  wava  canaratar  aaia< 

ii«a  ariiputtar  <TAW)  l»a<  111 

Mlnala  fiania  (v  photucraphy,  Mauri<a 
l»ia>al  Aian  *ir>.aa  4TKAi  Mar  114 

!Hlncla  tuba  au«iio  pbaaamatar.  J-^aaph  A 

>anoua  tTKAl  O'*!  Ill 

firiilth  <hafi  gfaph.  H  1«  lAntun.  Jr 

iTKA»  Jan  111 

'•nioka  danaiiy.  rftaaaur>r.a  1'  A  [•  ckrir 


Apr 


13 


Round  tavria.  -QfTiblntrtK  W  H  t'rt- 
ovar  IM 

*«pa».  trorn -Wr,  rmvie*t.Kg  rtiaan  (TA\V> 

May,  114 

Mpa<  tr<irii»iar.  r  t  Raid  iiiaaa  i7f^Ai 

Juna  .176 

''paarh  iti%*>riar  ayatam.  lir.pruVfd.  l»^aii*- 

L  Knroa  May  14 


^panch  vtaualltar  (TKAI  23;i 

Rpaa*!  ■•ranaa  a«>it  na  by  a  raya  (TAWi 

Kat.  114 

h«iuara  «a«a  kaylng  of  <*aoltlatora.  J  *'arl 
r*a.ld..f.  »rKA«  Kab  U2 


^tatttiitad  r’r<uit  f"r  pho(<itiultlpli«TB. 

W  N  rirtiia:»  If  t'  V  Ifanaan  Fab  Ifil 
aad  n«aatar  oaciliator  for  multi* 

•  Larrtal  r4>tniiiuni<  aiit^n  K  W  l‘ap* 

{  ••nf ua  . .  . . 1  *ar  104 

-tal'ia  ala<  iruni*'  viotaCa  laaulator. 

y  <1  RuUar  (TA>\t  !>«•  143 

'■(aMa  tfta< I  tii-<arit  amplihar  I'ftar  <» 

Huiaar  (TAWi  ■  Mar  114 

Rtaavar  itit<ad  atnpIiAar  lolla.  S  K 

M<  brinar  Ju*ta  104 

Riatf var-tunad  1  f  dfaivn.  rafarai>va  ahaat. 

Malthaar  I'  |,••tlanllautll  Au«  114 

?»tantlar>l  t’la' utia  fi*<in  ata«irf>nlr  <  on 

irol  iTAVVi  .  Nuv  lit 

’tarotaida  for  tatavla'*-n  a'annlnc.  dual. 

i>  ««  Kink  Nov  41 

I4lara4»  tala^’aion  a(  Air  nrta  l.alH'rato* 

riaa  n  KA  I  N4*v  KA 

RlarllllinR  phai  nia‘ aul  li'aia  'TF.Al  Hapf  3U4 
.**tfraMa  dt-kf-aa  for  <  otitinuntrai  o>n. 

A  J  l^aphakla  l*a.  e» 

Strip  rhart  fa*.rrdifi«  ^  *h  an  auto* 
a>alar.  h  W  lu'litfoan,  K  T  Hyrani, 

II  Friadioaii  iTPAi  Ai-r  13J 

S|f .»lK)ai  opra  for  rbo  k  rapalr,  f<>-na.tl  1.* 

Ivaa  t7  AW  I  Mar  KH 

^lodv  «if  akin  liiip*daora,  Hobart  <* 

l».irna  (TKa  I  Apr  1«0 

Sfuiahlh  tTV:A>  Mat  104 

'«un  foi)(iv»«*r  for  \  1  roik«‘(a.  Hariv  I. 
I’laill  ‘»'t  71 

Rurfaa#  «ata  tranainiaa  on  Una  iTKAi 

J  <1  •  >  1  •'  S 

“•a-aap  rirt'utt.  faat  N  t.  I>Hvta  It  K 

\%  hlta  «bt  107 

s«aa)  Rrnaiatlon,  llnanr.  l>avld  .Savra 
<TKAi  Julv  171 

Rwtfrbirta  of  rarriar  a^a'ati.a  \>ii<a 
nparalail.  It  (*  Fo\.  y  S  lt*>al>  W’ 
Syr*t«irida  Fab  12 

s>n4  aaparat •  r  ana ly  ala  \V  |(a«a>'r  .iuly  10a 
SynrhriiniRirtR  yanat  atiir,  tala>  lainn 

1}  7abarta  May  07 

Synthar«  rrva’aU  at  uitraaonic  fra<)uaf< 

Maa  I'harlaa  I.  «ifa»n  At>r  110 

Hvi.ikatir  111..  H  K«MR.aAI*.SIif4)«.F. 

(  TKA  I  .  Mar  130 


Ta.  hlat.-at'.ipa  IntiH  o.'ilar,  t.aian*!  1. 

Aniaa  I1  M  Ib-albaraga  (TF.Ai  Mar  174 
Ta.'honiatar  for  aniall  inotnia  |,■•wria  |l 

HatManr  Jr,  Wayna  Wat»h  (TA\V>  Apr  114 
Tatamaiarlnc  O’ aan  rtirrant  Infortnatlon 
iTAWi  Mar  144 

Ta  aniatarlntr  a>aiam  rttatriv.  Nolan  It 
I<aai  .  .  AuR  42 

TalaitialarinR  vhf  linka  F  J  Rudlauhia 

r  II  Hatton  Juoa  12 

7a:a>i«’..n  antanna  dlplaiara.  W  H 

katar  Ir.  J  M.t»a  Hall  Jr  .  Julv  74 
Tala\'B-iin  aa  raaaarch  tool.  Frank  A 

Friano.d  iTAHi  N-v  i:2 

Irvta'ii  bfioa'ar.  Arnold  Nawton 
•  I  AW  1  Fat<  lU 


7>'a>ia.<-n  buiit-lr  antannaa  for  ra 

•  aitvra  Ktirf  S-h'aalnaar  Ian  72 

'a:a'  •!  n  rania  ♦ha  raaoUiU.>n,  I>-'rit.«n 

l*l«raai  JanAf 

Ta  av  •  .1.  raaa  for  vhf.  T'  t*.  Kink  Sapt  <• 
Ta  r-'  ■..!■  >  .•  aad  .'irr- 1  t  Induatr*. 

W  Sandal*  Julv  4  4 


Tr  •..,n  danacili.n  and  f»*ruR.  t*  V 

!♦  >  •rain  Aitf  «4 

••  -n  dainonatratli'n  tTFA)  Ma*’  F‘0 
T*  -■  •  •>fi  t  I  avaifnta  i'  '’■'I-  r.  Hart  !l 

\\  .  n  1  -la  -  »« 

ra,f*»  •  .-n  flald  taaf  uhf  U  F  Apr  *0 

T'  a*  •  ’ll  for  ‘r.-lu*ti«  *  m|  '  Had.  It  »* 

W-M  I  M  M  TRan  luna 


It  n  Intti  . 


Ta  at  la  .  n 

F»nU 

TaVt  -a  ..n 
l.arl  It 


tilt  r  I  •  a  ft  U*r  aound  Wa  t»-r  t 

4  •  •  10- 

♦  f  ta '  n  1 1  Ion*  *  Iifd*  1* 

nvaauf*  lui  .R  po-  utr  t  i»w* 

Httaid  F-b  74 


Ta>viaion  m<»du  ator.  miprutad,  John 

HauChnwout  Fab  14 

Talav.aiun  pirtura  avnluatlun  (TICAr 

July  14S 

Ta.aaiatott  pirtura  canaratur.  J.  14.  Fop* 
kln-Ciurman  Au(  103 

Talaxaion.  plctura  tul>a  tmprovamant. 

A  K  Martin.  K  M  Bunt#..  .Aus.  110 
Talaafa.oo  production  Carho.quaa. 

Htrardo  Munit  . Aur  44 

Talavialon.  pr>>ffram  racordtna,  F  N 
fltltatt*.  n  W  Kmc.  H  A  Whtta  Ot  »0 
Taianalon  raralvar  (TAW|  .  .  Fab  162 

Talrviat-jn.  racaivar  cirtulta  for  color 

fTA  W  »  .  ..  Juna  120 

Talavialon  rar  aivar  tranaiant  *  analyala 
Joarpii  Flahar  .  .kapl  70 

Talatial.m  raiaivara  fall  in  aam»#,  why. 

John  Markua  ....  July  44 

Talatiaton  ratay,  Brltiah,  John  II.  Jupa 
(TAW|  .  ...  Apr  172 

Tataviai.in  ramuta  lunar  (TAW  Jan  114 
Talavialon  a>  anninc  dual  atantJarda  fot, 

!•  tl  Fmk  Nov  44 

Talavialon.  aiarao  (TKA  I  .  Ncv  12% 

Talavialon  atudiu  daatiin.  n*  «*  tdaaa  In. 

N  F  Hmllh  (ht  44 

Talatlaion  a>n<'  aapara'im  nnalyaia, 

W  llaiaar  July  104 

Talaviaion  ayn'  hron  tine  cariarator.  O 
/abaria  6fay  12 

Taiaviai  »n  ayatam.  tuinpact  induatnal 

(TAWi  -  .  .  May  l«4 

Talavialon  trnnatnia*.i<in  ovar  (’••axial  ta- 
blaa  (TAWi  .  .  Auc  114 

Tatavia.on  t  ranamil  fat  *.  phaaa  to  ampH* 
tuda  riiodu.atlori.  Vt  in  i.  Kvarta  Jr 

Sapt  102 

Talavialon  tutf«.  aatiuantia!  color 

(TKA  I  .  l»ac  214 

Talat  *1.0  lunaifl  br<»M-l  band.  Arnold 

Nation  May  lO.' 

Talavialon  uhf  •  •  It.H'or.  J  K  Ft.art. 

II  A  Finka  .luna  72 

Talavialon  with  4'>  tn<  i  f  1>  \V  HuRxiay 

Nov  24 

Taotinrnclar.  yarn  (T-AWi  Aur  172 

Tartar  for  manury  aiol  c.t*  nitad  thyra* 

tn.na  (TAW  >  Jan  114 

Taalar.  radar  (TAW  »  Jan  i;.4 

Taai  lie  aya  tnua^riaa,  F  H  I'uwanar  K  H. 

iJoh  .  Mar  2*'- 

Taa'inc  turntablaa  for  wuw.  rumblv  an.l 
aiaad.  It  (>  Maxa  .  July  7h 

Thaatar  talavialon  projactlon  on  fuH-aita 

a>raana<TKA> . Sapl  124 

I'harrnal  daiactnr  rvaponaa  to  triancular 
{•Ulaaa  Norman  Alpart  (T2:a>  .  Juna  ll2 
'l'h*  r  tniai'.r  thartuuitata.  Albert  II  Tayb'r 

I  r  A  W  )  .  i  u  I  y  1 S  4 

ThariiioraRulator.  thyratron  (TKAl  Mar  200 
Tliarmoatata.  Iharmlatur.  Alhart  H.  Tav- 

l. .f  (TAW)  lulr  U4 

Th-'knraa  caRa.  .-aranilr  (TF..4  1  4ur.  142 
Sl'ihannal  hl*^  apaa  1  comniutaf.-r,  Nor- 

n.an  .Alpart.  Joaaph  I.uunRo,  W'.trran 
Wianer  Nov  24 

Th>  jaand'Watt  li  avaltna*  wava  tuba. 

Statilay  27  Wal.t-ar  ..Juna  100 

Thr»*a-'oniponant  tnaRb*‘tiitnatar.  .lohn 
W’  Saaton  (TKAi  Jan  14^ 

Thraa  in  -  na  broad*  lat  (TAW  )  Nov  174 
Thvratrnn  <ontrol  cinulta  for  ovar  140- 
daaraa  phaaa  aliift.  ('  F  Spitsar 
(THAI  .  .  .  .  Par  222 

Thyratron  -control  lad  photuala^  t  rlc  utn 

fdra.  M  F  Hhaa  I>a.  74 

Thvratrrn  tharmnraculator  <TFA>  Mar  2‘b» 
Th>ratr«»na  In  parallal  (T77AI  .  Mar  21*2 
Thyratrona.  taatar  for  (TAW)  ...  Jan  111 
Tlma-bridRa  photometer.  H  K.  Hort'V. 

sfawart  Hacker  {•>b  *2 

Tima  arala  for  wafehaa  (TAW)  Juna  170 
Timad  pulae  oariMator  for  ela  tr«r»’lc 
dapiutton.  Ralph  II  Hear...  Aur  iI4 

Tlmar  for  alectronlc  depilatlor  Ralph 

H  Haar  . Auc  14 

Tlrnar,  mtcroaelatnic  arrllcht.  J<*aeph  A 
\  Ik  (TKA)  .  May  120 

Tirnar.  aamiautomAtic  darkro  >nt  Mar 

Iowa  W  Ivaraon  (TAW)  .  Hat-t  114 

TtmlnR  aquip^nant.  phoiualactrlr  (TAW*) 

•Ian  1 '2 

Tim.nc  the  ponlaa  (TAW’i  Fab  140 

Tira  traad  nniae  anaivtar.  S  a  Flpt*- 
mann.  K  A  Farcua-rn  N'*v  44 

Towar  rarriar  alarm  Karl  Nauwirth 
(TAW’)  Nov  Ifc. 

Transformer  dr«'Kn,  wldahan<i  aarta*- 
paraMal.  ^’lncafit  (*  Rldaout  (TK\) 

Julv  127 

Tran*lant  anaUata.  talavlab-n  raratvar 

J»»aat>h  Flahar  Sapt  72 

Trar.a'ainr  an«t  Qvidlator,  Otmar  M 

.Stuatvar  (TF7A)  Julv  147 

Tran*  vtora.  hiyh  freqiianry  oparat  ^n  of. 

('  It  Ilrown  July  «1 

Traasuiora  pr»'durt!on  taatar  fi-r  H 

Muntar.  R  K  Hr  wn  ( »,  t  24 

Tran*mi**ar.  conttnuotialy  tunait  f.O  w 

J  I*  MtlMa  .’.  Mnr  70 

Tranemltlar.  f-'r  rltlrana  band  I 

I  a).  I  R  Madnick  Auc  24 

Tranamtftara.  i>haaa-*  -amrlltU'l-  modu- 
l*Tl.«n  f  r  uh'  tv.  W  m  K  F' an*  J'’ 

V...  I 

Trinvmlttara  rrhp  mr  urtwan*a  *  *^adbc 
*  n  n  tnoh*:..  p  Ptnkartr-n  N  Sba|  . 
ha»^d  •  Xpr  2*' 

Trai*.  daa’Rn  T  a‘  «<  rp’  -m.  J.»  k  A'‘n* 

un  lor 

T'aval5n»  e  i(a  tuba.  lOOO-wa**,  S*  »al,»v 
)*  W’a*  bar  .luna  too 

T»(Nr‘  r  k*  H'tta  tilhaa.  ra.Vn?  daval  .p 

m. n*  I.  M  FlaM  .!*n  mo 

r.  n  fnr.  :v  W*  <*  Wh'»a  M,v  U2 


Tube,  color  telavUloa  (TEA) . Dec  114 

Tube.  cote<I  iK-am.  Robert  Adler  .  Feb  12 
Tube  ptootocoDductlve  camera.  VTdlcon. 

F  E  W’eimer.  R  Furcue.  K  H  tjuo*l* 

rich  .  May  70 

Ta(*e.  temperature-limited  du»de.  R.  L*. 

Campbaii  . July  tl 

Tui>a.  1000  watt  travaltnc  w.ive,  Stanley 

K  Webber  . Juno  IM 

Tube,  three-color  (TFA)  May  WO 

Tubea.  aluminum  cooling  flna  (TKA)  Apr  204 
Tube*.  nb«wer  aelection  for  cooMnr. 

A  Q  Nakut  . Aut  •• 

Tubee  c«*ntro<  color  prints  (TAW*).  July  114 
Tubea.  electron.  r>  tl  Fmk  AXr  44 

Tut>ee  fur  laduairy.  lang-llfe.  Elwood  K 

M  -rae .  Rapt  41 

Tubea  getter  materlala  for  XV.  F7at>e.  M 

Knoll.  M  V.  Wilder  . Oct  10 

Tubas,  mac.ufav^uring  metalMxed  pic* 
ture.  Kan  K  Kw*b!  Feb  74 

Tubes,  microphonlca  teeter  for  Nscuom. 

Norman  A  part  Mar  70 

Tubes,  miniature.  George  Gage  Dec  44 
Tut*ea.  rereot  developmenta  In  traveling 
wave.  1.  M  Field  J«n  lOO 

Tubes,  tester  for  gaa  Riled  (TAW*).  . Jan  118 
Tunar.  talavialon  ramota  (TaW»  Jan  110 
Tunar  varlaMa  Inductance  tv.  I>.  It. 

J  1  ' 

Turiat*  t.t..*d  iMud  (alavi*'.*-.,  XmoM 
.N-w  n  M.  J02 

Turntables,  adaptlog  t*gpead  to  8*■(♦eod. 

F  A  W  or. II.  11  (  I  A  v\  .  1>.M  1 :  i 

Turn(a(>i«‘M  fof' Wow,  rumble  and  speed 
taatinK.  R  <>  >l**e  July  79 

T\'  MOtannu  coupler.  Leonard  Mautner 

•  TAW  i  ...  .  Ian  13. 

T\  *rnanim  ayatem.  v  .  mmunity  (TA  W  ) 

.'apt  112 

TV  color  fundamantala.  Hart  I.  I>  G 

F.nk  . Deo  11 

TV  .)l•^rova|ltant*  in  d«'i  saquantlal  color 

•  TAW  1  Auc  164 

TV.  Induatrial  11-mc  color  (TAW).  Dec  182 
TV  phoioKtai  Ik.  .M.iuma  Distal,  Alan 

Gr-.aa  fTK.Vi  .  Mar  144 

TV  t  rnla.  tp.r  for  thantar*  Sapt  121 

TV'  aitidlo  •‘M’llpment.  cryatal  dtodee  In, 

Rudolph  Kuehn  .  D-c  114 

TV  fast  euuipiiiant,  miniatura.  Marvin 
Kaplan  (TAW)  .  NUy  114 

TV— the  International  a«ana.  D.  G  Fink 

AuR  70 

TV.  three-color  tut*e  (TKA)  .  Mav  120 
TV  tunar.  i»rlnfa.I-clrcult  (TVW*)  July  l‘l  I 
TV’  tunar.  varlahia  Inductance,  D  H 

X>eTar.  If  T.  Lyman.  Jr .  Dac  102 

Twu-anude  phototuba  (TKA)  .  Jan  142 


IThf  antanna.  tDalgnlng  tha  HrMceporr . 

R  M  Rcudder  .  Nov  74 

I’hf  flald  Intanaltlea,  calculating^.  Prad- 

arlck  W'  Mrnith  .  110 

Uhf  Induatrial  communlrntlona  eyatani. 

Frank  I)  Guntar .  Sapt  20 

Uhf  modulator,  spiral  b«»am.  C.  f« 

Curcla.  J  R  Donal.  Jr .  ..  Mar  *0 

l*hf  oscillator.  I>  H  Fralat  (TF:A).  Fa).  120 
l*)if  awear-frenuency  oscillator.  J  K 

KHert.  II  A  FinWe  . ftina  7% 

f*hf  talavialon  flald  tea*.  R  Guy  Apr  TO 
I'hf  tv  tranamittara.  Wm  E  Evan*. 

Jr  . Sept  102 

t’ltra-low  frequency  oscillator.  Jay  Edllrt 

Stone . Jan  24 

Ultrasonic  anercy.  pin-polntlnif.  H.  J 
Dana.  J  L  Van  Meter...  ....  Apr  *4 
tTtraa«>nlc  frequencies,  synthetic  cry* 
tala  at.  Charlaa  K  Green  ...  Apr  110 
Ultrasonic  cener\|or.  ons-ktl  watt 

(TAW) .  Apr  144 

Ultrasonic  vibration  accelararen  polv 
merizatton  (TKA)  Sept  104 

Ullraaontca.  delecting  caMatones  (TEA) 

Feb  172 

Ultrasimlra.  ecc  processing.  9  M  Mlla- 

now*kl  (TAW)  Mar  112 

UItraa«>ntca  used  In  seed  treatment 
(TEA)  .....  .  Oct  214 

Utlllecopa  television  avatam.  R  W* 
Sanders  ....  July  It 


Vacuum  ayetenix.  leak  detectors  for  In¬ 
dustrial.  Andrew  Guthrie  Sapt  26 

Variatte  hitrh  vnltaga  power  source. 

Waller  S  Hanisav  Fah  24 

Variable  Inductance  tv  tunar.  D  R. 

DaTar.  H  T  Lyman.  Jr,  .  ..  I>ac  102 
Variable  pulse-length  generator.  J  C 

.  .  .  Jan  102 

Versatile  a  ray  Intensity  mater.  Willi.im 

n  !*uria  .  Mar  74 

Vhf,  eiectiodynamic  ammeter  for  (TEA) 

54apt  144 

Vhf  field  Intensities,  reference  sheet. 

K  A  Slusser  .  .  .futv  112 

V*hf  Hnk*  at  Manila  airport.  K  J  Rudl- 
suMe.  H  P  Hatton  .  .  .June  42 

V*hf  oscillations  In  inesndescant  lamps. 

Hans  K  HoHmann  (TAW)  .Auc  1*4 

Video  cathode  follower.  R  H  Paer  Oct  114 
V’lilao  program  recording  F  N.  Gillette 

•  ;  W  King  R  A  While  Oct  4ft 

Video  vardsTtek  (TAW*)  Sept  ITS 

Vbl.  •  n  — i*hot“ronductlve  rsmets  *tihe 
H  K  Weimer.  S  Forgue,  R  r  r.ood- 
••Icb  V,,v  70 

VI  Hc.*r  televlaUm  ava'.am.  R  ('  W*rhb 
J  M  Morgan  .  .  June  -ft 

V.-  -e  o|ar.’(ted  buav  «|gr.al  (TF4)  Apr  2()s 
V..tca  nterated  sw  tchinr  c'  carrier  avs- 
•erne.  R  C  Foa.  F  S  Heale.  G  W* 
Svn...r.l*  .  Kab  4; 
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\  iiic«-»»ttrhvd  llll•rvoni.  Ha  ph  H  Haat 

Auk  T» 

VoltAK**<iivt<l«r.  r«‘KalAtAd.  William  B 

lUrnar.l  |TAW»  Au<  ll« 

V’oltAKv  r«(UtAlur.  fllAm#nl  (TAWi  Nov  126 
VuUak*  reKUlaiur.  atAblK  al»ctruaic. 

1*  *i  itoUer  iTAWi  L»«c  112 

NuMakv  rvKulator.  Aidorangv.  I'harlfs 
K  <ir^n  (TI-TAl  Mar  192 

A  LAwrcncA  KlAtitinc 

(TAW  I  8vpt  U2 

\olintAtrra  AlAitroat  aCc  icvnArAtinK 
ITKA»  ..  Apr  20« 

Vtvm  circuits.  Stfirrun  r  Selhy  May  116 
\'l\ni  s«‘nsitivs  a  l^wrsncs  ricmtng 
iTAW*  . Dsc  122 


VVAttmsler.  dkrvct  rssdinK  I  f  <T£Al  Oct 
WcM«*r  controls.  AnKmccrlnK  trsnds  in 
•(Hit.  Stusrt  C.  RocksfAltow  ....July 
Wsiding.  phototut>s  Ciintrols  r>f.  H  II 
U  KtcnlvArK  . 

Wi<lct*An>S  power  resistors,  Herbsrt  L 
KrsuM.  Fhillp  K  OntunK  (TKAl.  Aug 
\V  iilel'Hn«t  series- pars  llel  t  r  ansfortner 
•  le«:Kn.  Vincente  Ritleout  (TKAivJulv 
Widehsnd  senes- t-srsHel  tr  Ansfortner 

(IrslKn,  V.  C.  Rideout  . ...Nov 

Wide  ranre  elertr«>stat  ;c  Kensratinc  v<-It> 
meters  (TKAI  Apr 

Wlde-rsnge  frequeno -modulAted  us>  ll« 
istur.  P  M  Milner  <TAW)  Msv 

Wide-ringe  r-c  usclUstiir,  I’eler  G. 

Sutler .  Kept 

\Vide  ranKw  voItAxe  reKUtatur.  Ctisrles  K 
Green  «TEA »  ...  Mar 

Wien-brldge  neiwutk  tiiodini  At  ions.  H 
/.uidhof  iTKAl  .  .  .. 

W'ind  eelocity  and  direction,  Roliert  K 

<’..rbv  .tan 

Wow  ninilde  and  sj-enl  leetinr  tn*n 
!a»‘1<s  for  R  o  Mar.**  .Inly 

W**'  n  receivers  fall  tn  s»  r- !ce, 

John  Markus  .  July 

X-rsy  Intensity  meter,  vetsattle.  W'lM: 


i^rie 

HV  nil.  r-.-..  opr  iTKM 
a>  oran*.'e  •••rtef  tTVW> 
n  trr,ii'.<iiief«*r  (TAWi 
.  n  nrti  arc  lamp  <Tl‘Vi 


Mar 
M  ir 
KeP 
\\»€ 
Krb 


\l  TIIGK  H  IM>I  \ 


\d  er,  Robert  Gated  beam  tub*.  Feb  82 
\lpert,  Norman.  MicrophonP  a  tester  for 

vacuum  tul»es  Mar  T8 

Mp«.rt.  Norman.  Tliernisl  d*te.tor  re- 
eputise  to  tnsnKular  pulsr.A  (TK.Vi 

.lune  Ih.' 

\lperf.  Norman.  32-cbannel  h1«h-*peed 
roinmutatiir  ...  Nov  94 

.\n(es  la'land  1*.  Intra-oi  utar  tarliisin* 
•cope  (THAI  Mar  l7h 

Nvtns.  Jack.  Ueslvn  of  sbs"Tit‘on  traps 

Jan  lOS 


Habits  V.  Ktectrlral  color  Alters  Nov  11? 
Haer,  Ralph  H,  raih.»de  follower  vidr> 
rcaponse.  reference  sheet  ...  tou  iM 
Baer,  Kalj.h  H.  Timed-pulse  oscillator 
for  electronic  depIlatJon  Auk  8^ 

Baer,  Ralph  II  .  Voice-switched  Intercom 

Auk  79 

Balde  J  W.,  Gurve  traret  with  elec¬ 
tronic  rrapH  tinea  Mar  100 

Harritt.  R.  f,.  Mobile  f  in  broadcast  re 

cefdlon  -  .  -  ,  Auk  74 

Harter,  Leroy  I>  .  Graphical  solution  for 
fee<lhnrk  ampllflers  (TEAt  Nov  2i>4 

ftauer.  H  It,  All-purpose  phonoKfaph 
neeillea  ..  .Tune  74 

Ttauer,  W  M.  Aircraft  iKnItion  tester 

Ort  8T 

Hayha.  Jack.  CsstinK  resin  technninea 

.Tuly  100 

Beale,  K  M  .  Voice  o|»erated  switchlnr 
•  ?  rarrfer  systems  Feb  12 

HeeWer,  Stewart.  Tlme-hrldKc  photom¬ 
eter  .  .  Feb  89 

Henhnm.  T  A.,  Motor-controlled  chsrser 

tTAWM  _  .  Sept  118 

Bennett,  A  t*..  Automatic  beam  blanker 
for  oscllloscopea  .  Sept  94 

BerkofT  Seymour,  BandspresdlnK  re 

sistance-tuned  osrfllator  i*cka»  June  124 
Bernard.  W'ittlam  It.  Admittance  ana¬ 
lyser  .  .  Auk  107 

Hern.«rd,  W’llliam  B  ,  Reaulated  voltaK** 
divf.ler  (TWVj  Aur  158 

Best  Nolan  It.  Matrix  »elemeterlnK  •'» 
tein  Auk  82 

B  ckford.  R.  G.  Klectr»»ni‘  '■••ntrol  *>f 

anesthesia  Sept  107 

Hiah'-t.  Francis  W  Ph-d*. meter  for 
electron  mtcroscope  Sept  110 

Wallace  B.  Our  bus-nesa  In  l^'.o 

Mar  68 

B<‘CClaretll.  C.  V.  Impri»\ed  desertion 

and  focus .  Auk  94 

B 'eKll.  rhsries.  Equalizer  design  chart, 
reference  sheet  \rr  114 

B  *othroyd.  Wilson,  Dot  systeriis  of  c*.jr>r 
television.  Part  IT  ...  .Ian  98 

fti.wera  R  G.  Dynsmom^’er  control 
a  muiates  roa»l  testing  of  eoyines 

.Tune  96 

B>>w*e.  R  V.  Picture-tube  C'-ntrASt  im¬ 
provement  Auk  110 

Bradford.  H  K  ,  Brldsed  t  neutral  ra¬ 
tion  of  pentode  smpliders  tTKA>  Nov  214 


Brasseur.  M  .  Nias-towsr  broadrast  sr> 

ray  . July  162 

Bregar.  J  C.  Ctirv#  traesr  with  sloe- 

truntc  graph  lines  ...  liar  166 

brittam.  >irgll  M.  Stmplo  dsvlatkua 

hmusr  (TAWl  . Apr  116 

Bruwn.  C.  B..  High  trequsBcy  operation 

uf  transistors  .  July  II 

Brown.  K  H.  Measuring  pH  of  btoloci- 

cat  fluids  tTEAl.  May  262 

Brown.  H  E,  Produettoo  testsr  for 

transutora  .  Get  96 

Brack,  U .  Automatic  stposurs  control 

Mav  74 

Brueckmann.  H.  Antlfading  bruad<  ast 
antenna  Mav  82 

Brueckmann.  H..  AnilfAdinK  bruad<ast 
antenna  .  .  .  .  Auk  221 

BufkiSy.  B.  F,  Noun  diode  ring  counter 

Ian  64 

Burt  s.  Robert  C.,  Study  uf  skin  mi 
pedan«e  (TEA)  Apr  196 

Byrani.  K  T.  Strip  chart  recording  w  ih 
an  autoacalsr  (TEAI  Apr  122 


I'ampbell.  K  Di  dron.  an  aid  to  rms 

insirumentatlun  July  9 

t'arlson,  U  K  .  Motor  maKbetizrr  Drc  10. 
Chapman.  K  L,  Curve  tracer  with  elr-  - 
trohic  graph  llrTes  .  .  .  Mar  lOu 

Gbsse  R.  L. .  Measuring  a  varying  fre 
quoncy  .....  M  »r  lll> 

CUpp.  C  W'"  .  Regulating  a-c  with  bo.  k 

. . at  ampllfler  Au>{  99 

<Mark.  Harry  L.,  Sun  f.’lh'wer  fur  V 

ru<  kets  » »«  t  .  | 

Glsrk,  J  W  .  Automatic  control  of  hi«h 

va<u'im  systeiTiS  Jurve  108 

Clemens.  John  F*  .  C.»;ixlal  f*-«Ml  svsicn. 

f»  r  antennas  <TAW>  ..  « i  |&( 

Cole.  Larry  8  ,  tvptlmum  dun*  ns  ons  f«*r 
parasitic  arrays  (TKAi  S.qd  122 

Ci»nn*r,  l.eo  M.,  t'ltUens  band  regnbi 

tlof.s  .  Apr  100 

Conover,  W  B.  Cointuning  sound  level* 

Dec  118 

(ronrai.  Matthew.  I»lTerent.al  .vmplifier 
null  detector  Fell  96 

Corb'’.  R  n  ,  Acoustic  anernornei er 

anemoscope  ....  -Tan  98 

Corby.  U  E..  Time-brl«lKe  photometer 

K-b  8S 

Guccla.  C  I*.  E’ectren  r«  upler  M  »r  80 

Cuming.  W  R.,  PlaetP  -embed,:!e.l  cir¬ 
cuits  .  •  .  .Tune  88 

Cunningham,  W  J.  Integr.atlon  noise 
reducer  for  radar  Sei*t  76 


Dana.  H.  J.,  Pin  p.dritlnK  ultras  mlc 

energy .  Apr  84 

Davies.  O  L..  KborneK  »i  ycle  l>uz(er  test 
oa<  lliator  ....  .lulv  98 

Davla.  N  L.  Fast  sweep  .  .<*'t  io7 

Dav^s,  Richard  G.  Radiation  coqnteis 
aid  brain  tumor  dl.tgnosts  .  Nov  72 

Deatheraas.  B  H.  Intra-ocular  tathlst.. 

•cope  (TEA»  .  Mar  178 

I>e  Bell.  J.  M..  Jr.  Television  antenna 
dl(>texers  July  74 

DeT:»r,  V.  R..  Variable  lnductan<e  tv 

tuner  .  Dec  102 

Dlcksy.  P.  fl..  Measuring  smoke  d»nsttv 

Apr  93 

rustel,  Msurire.  Single  frame  tv  plpdog 

raphy  (TFA)  -  ..  Mar  184 

I>ome.  R  B.,  Fre'iuenc/  Interlace  ool(*r 
television  .  .  Sej.t  70 

Donal.  J  8.  Jr  .  Electron  coupler  Mar  80 
Dunn.  A.  L..  Autr.rnatlc  beam  blanker 
for  cacllloscopea  .Sept  94 


Ebert.  J  E.,  l.*hf  swetp  frequency  oscll- 

lator  .  .  .Tune  79 

Eiaaman.  L*.  C.  Microwave  sweep  gen¬ 
erator  . .  Nov  101 

Espe.  W..  Getter  materials  for  electron 

tubes  .  t  b  t  80 

Evans.  Wm.  B  Jr,  Phase-to-amplltude 
modulation  foi  uhf-iv  transmitters 

Sept  102 

Ewsld.  Earl  R.  Manufacturing  metal- 
llred  picture  tubes  .  F'eb  78 


Fsrnham.  P.  O  ,  Checking  crystals 

(TAWi  .  .  .lulv  ISO 

Feldman.  S.  G  ,  Measure  couplInK  roeffl 
dent  In  tuned  r-f  transformers  (TEAi 

Dec  222 

Ferguson,  K  A  .  T  re  tread  noise  ana- 

lyter .  Nov  84 

Field.  M  .  Recent  developments  In 

traveling-wave  tut>es  .Isn  106 

Fink,  D  G  .  ('asc  for  vbf  television  8ept  68 

Fmk  I)  <•  .  Color  fundamentals  for  tv 
engineers.  Part  I  ...  .  Dec  89 

Fink,  I»  G  .  Dual  standards  for  fefev- 
st^n  scanning  Nov  68 

Fink.  D  G,  Klectrt.n  tubes—  1930  to 
nto  Apr  66 

F  nk  l>  G.  dptar-a  new  system  of  op 
tical  ranging  Apr  102 

F  nk.  I>.  .  TV — the  International  sc^-tie 

Auk  to 

F  nke  If  A  .  rhf  sweep-frequency  oscil¬ 
lator  Jtine  79 

F  '•her  .fohn  M  Metallized  I'aper  ca 
lacitora  (T.VWi  <'t«t  122 

F'lsher,  J'.s*‘»  h.  Televlaion  receiver  tran- 
s  ent  snulysis  .  Kept  79 

F'eming  Lawrence  A  O  voltmeter  for 
built-in  Instrumentation  (TA\V>  IS? 


Fieniing  leawretu-e.  Blu*  kmg  oscillator 
time  base  (TAWi  ...  Dot  118 

Fleming.  Lawrence,  Hensttive  a-c  vtvm 
tTAWi  Dec  122 

Floyd.  W  B  .  Klectrontc  machinea  for 

business  us#  .  May  66 

Forgue.  8  Vidtron  —  photuCtiAdiict  iv  e 
camera  lube  May  70 

Foster.  John.  Compact  amplifier  for  air¬ 
craft  testa  .S»v  k( 

Fox.  R  C  .  Volre-«q'erated  switching  of 
carrier  sv  stems  Feb  9 

Friedman.  II  .  Strip  chait  recording  with 
an  sutos«a|er  (TEAi  Apr  127 

Frlswold  Frank  A  .  Television  as  re- 
sear>  h  tool  (TAWi  .  .  ,  Nov  122 

Fuller.  Jr.  luiwren«e  C.,  Audio-input 
hmiter  fur  middle  f-m  (TAWi  N<>v  1x4' 
Fulmei.  .\oritiHn  Improved  c  r  photo- 
grai  It*  .  .  Mar  8»> 


G.ire.  Cteorge  High  rrllahlBty  miniature 

'Ubes  De*-  ••> 

«-n  mq  l.ou  n  K  Ji  .  Phutogrspbing  teet 
t  Htterns  (  T.\W  I  Feb  134 

GilUqie  F'  N.  \  tdeo  program  record- 

ina  .  .  «h-i  9<» 

<]o  .is(ein.  M.,  Measure  crtupllng  r<»«|tl- 
•  lent  In  tune«1  r-f  tranaforiners  (THAI 

t»ec  23: 

Goodrp  b.  R  .  N'ltllron— photoconduct  ive 

camera  tube  .  May  70 

Gottlieti.  1.  i’rvetal  control  for  ciiisens 
»»and  .  Aug  9*v 

Green.  Charted  E  .  Synthetic  crystals  at 
Ultrss4inic  fiequencies  ..  .tur  KO 

Green,  t’harles  K  .  Wide-rsnae  v«ilt  ige 
reKuUtnr  (TF.Al  ....  Mar  192 

i;ri>ss.  Alan.  .Single-frame  tv  photog¬ 
raphy  rTFAl  *  Mar  l'4 

Gunter.  Frank  II.  Fhf  Indu-trlai  c*'tn- 
muntcatbins  system  Sot>l  90 

Guthrie,  Andrew.  I,eHk  detet  tMie  fi.r  in¬ 
dustrial  vacuum  eysteriis  .  ...  Sept  98 
Guy,  R  F.  I'hf  teb'xisuin  flebl  test  Apr  70 


llarmann.  N  .\utoniAie  audio  level 
a  lariii  <  T  A  W 1  r  1.  | 

Hsgopian.  R  M.*  letad-niatchlng  dielec¬ 
tric  heateis  .  D**c 

llalsteid  \3'  K  vjuenrh  ci»r\trnller  for 
steel  N’ov 

Handel.  R  R  I'rotluiing  the  S8?0 
iniMge  orthictin  June 

Hansen  D  F,  S*atdll/*d  c-*rruil  f-'r 
pbolomiilt'pliers  F*di 

Haijgha wiiut.  John,  liuprovrd  televlei>>n 
modulator  ...  Feb 

Helaer.  W,  Syfnr  acparalnr  analysis.  Julv 
Hemingway.  .Allan.  Meaniirlng  pH  of 
tuoloK.^al  fluids  lTRA»  Mav 

Hicks,  il  Frank  Jr.  K*ectrU*al  color 
Alters  ...  Nov 

Hi«,s  III*  J  .  Automatic  cvpoHiire  tuntrol 
May 

Hliburn.  Earl  D.  Mlctow.ave  diffrai'tion 
•  harts,  reference  sheet  Sept 

Hnlhs.  .1  L.  t'onttnuously-tuned  50-kw 
transmitter  Mar 

Hollmann  Hans  E.  Vlif  oBcUlatl(»ns  In 
Incandescent  lanipa  (TAWi  ..Attjc 

Hunter  I,  I*  .  Productirm  tester  for  tran¬ 
sistors  ,  .  Oct 
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Dr  lel,  Dorman  D  .  Canie  the  tv  ravolu 

f Ion  .  ...  Jan  8< 

Iverson,  Marlowe  W,  Semiautomatic 
darkroom  timer  (TAWi  Sept  lit 

Ives.  Ronald  I*..  Geiger  counter  for  tec- 
turns  .lulv  16 

Ives  Hrmald  L,  Horologlcal  st robosc<»pee 

(T.AWI .  Mar  184 

Ives.  Ronald  L.  Hypetiw'nsitlvw  r*Hg>- 
nance  Inriicator  (TAWi  Aag  11* 


.Taffe.  1.  I>  (Jiier  h  con*rolt«‘r  for  stwel 

Nov  109 

Janes.  R  n.  Producing  the  8920  tmage 
nrthtcr>n  June  93 

Jarema  Eugene  D  .  Nr»ise  figure  chart. 

reference  sheet  . Mar  114 

Jeltlnek.  E.,  Howling -al  ley  foul  de¬ 
tectors  ....  Mav  79 

Johnson.  R  E  .  lTr»duclng  the  8820 
Image  orthicnn  .  June  93 

Jones,  William  I.  tipilmum  dlmenalona 
for  parasitic  a*ravs  (TFAi  Sept  1?? 

Jupe,  J  II.  British  cineradl<»grapb  ap¬ 
paratus  <TEAi  Oct  22? 

Jupe,  John  H  .  British  developments  In 
Instrumentatb  n  (TAWi  Oct  18? 

.Iut*e  John  H  British  television  relay 
(TAW)  .  Apr  17? 


Kalmqa.  Hmry  P  .  .Modulnied  l.ghl  den 

sttometer  ...  July  84 

Kafdan,  Msrvn  Miniature  tv  tee* 
equipment  (TAWi  May  118 

Kerns,  D  M  Mat*  I  fig  'oads  on  a  magic 
tee  (TFA>  Set>l  198 

King,  t;  3V  Vide**  pritgram  recording 

<P«  96 

King  Pau*  B  Jr  .  Selective  mixing  am 
plifler  for  aircraft  Oit  IQA 

Kr»*ill  M  (.»t*er  materluls  fi*r  electron 
tut-cs  I  »,  t  10 

K*>enlK  Eldo  C  .  Photoelec*rlc  analog 
computer  (TEA)  .  .  I>ec  i”) 

Koros  I,  Improved  aj»eecb  In 

'e»*efs\s*'»ni  Msv  Ix 
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H*r.(V«r(  I.  U*  t*l.«rwl  p  ««>r 

AiiC  114 

Kf.ti;  J  !'/••  •  -r.  f>.r 

fr*4|u»»  r»  «>ct  161 

('rjrstAl  iO  *v 

•  u'l  >  .  1^'  !•* 


l^l'^r.Kaun’  M«tlk«w  T  . 

I  f  r»f»r«n'  •  ah**! 

I  »«>  )  « 'orrvlat  >un  funrllor*  and 

rnuoM  at t*>n  a  *  f>p<  i 

•  rhaki*.  ▲.  8lorac«  davi**-' 

f.>tktri»an.  I*  -ii.j  t-^rt  r.  • 

a  tti  ar*  aut«ia  aVr  til'  A* 

IJniAO  H  I.,  Jr  'iiai'*.  t  r 
»TKA» 

I.Sm»  K  M  .  Traf.nic  €}¥  It  »  » 

I.  (/fmann  ^  A  Tirr  itr.i  |  i,  •«- 

v»*r 

X^m'mr.  flv  .raa  1^1  owri'.i.*  r««lal 
iat  If  (1*  «<s<i 

.1  i?  'r.anr<**|  ttiKti  »i  •■*  i 
iti-jtat('>r 

l.'irta.  \*tl  atfi  It  V#raatMa  v  14 
tma'ly  iiatt-r 

l<iii)an.  Jr.  H  T  Variaklr  .(idu* 

I V  turi*  r 

I.'  -a  \'  II  r.  iir  n  *'1.1  I  far 

fTA>% 
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%taM>«inald  \\  y^  KU^troti  tnl<  rr»a<  <•{  y 

n  tha  (  ri  tad  ^tat«>a  A  itf  44 

lla«  |-liara<'ri  A  Matt  htna  Ixada  «>n 

a  ritatfli  laa  tTKA  Sai-t 

Manta).  J  C,  Naon  dio«la  ring  fountai 

Jan  Ml 

Marliua  J'  hn.  N«  w  a*j4(n  (ra?  -la  Jan 
Marhtia  Juhn.  Mhjr  talav  a  raralvara 

fall  in  aarvit  a  July  4< 

Marttn.  A  K.  Maaaiirlnif  rr,\,.f  ut  a»h- 

•  da  rar  a«r«ant  Krb  I'l’* 

Marl.t*  A  l-l  .  I't«  t  trr  TmI  -  •  ntraai 

impiovamt^  «t  Auff  114 

Martnlf.  J  M.  Ind-i-'anra  matar  Maf  10 

Maumar  l««<'>narl.  \tuti<(>!a  'v  nntrnna 

«  ♦*U|*|ar  ITAVA'I  Jan  11- 

Matr  J  .  Intaafa»i»>n  n**  *a  tadu'^ar  for 
radar 

dt*  J  .  \'at  thta  i-u***  l*na'h 
afai«*r  Jan  109 

It  •»  f.ai  na  (unn'ftl-lr«  f'>r  a«»w. 

•  umhia  and  ■{••t-d  Jiiiy 

’<>tni)ra.  A  It  Aviton.atlt'  t»aain 

l•laflkar  fnr  oat  iitoa*  •  i-aa  Hai>t 

M>  Kam  a  A  A  Klattf  n-  .«!  ta  to  air 

navaatlOQ  Kah 

M  iaiitahhn.  J  I.  A  K-  Id^d  a. dal. and 

mod  ula  t  Ion  M  a  r 

'!  Sal'  M.»hart  M,  llano'»a  ■l•nT^*>^  Pjr 

•  f  dlat  rlnilr  attot)  iTaW)  Kat» 

Nt.  tM»W.  I,  t'ryatal  ■  •>ntfol  f  r 

t'atid  Alia 

'It  llan  tSiann  I.  i»a«  r..w  a|-aa<1«*iii^tar 
Fob 

'»  adha  Mnt'at*  y  malar  !inirdan«a 

■  harta.  rafaranr#  aliaat  Jan  111 

MtlanttWaai  >  '1.  ►.r*  1  »•»  aaatna 

•‘iu'l»nianl  iTA'Ai  Ma^lt* 

M  ilar.  J-din  M  Ir  t'omMii'na  1 '•aft  .a 
and  naaativa  faadl**  k  Mar  10* 

Milnar.  I*  M  W  Vranaa  franuaf-t- 
rnodulalad  oarltia'.  r  <T\Wi  Mav  111 

MtM.ra.  Ittkn  "  lu  'anr-iltt  wa^a  rar. 

•  ratnr  for  M-*!-**?  <  al  atudirs  tTKAi 

Mav  1:1 

M->raan.  J  .M  S'.mi  :  fla-t  ta'^vlalon  *  r 
induatry  Mina  7« 

'M-taa  7‘?w-'til  K  l-'-na  Ufa  titlaa  f  -r 
Ind-iatrv  i^apt  |1 

Mun*«.  Iticardn  r  :*-c  |r«'U  ti.  'apa  '  i  'r 
taat  art  1  T  A  W  I  Jut.a  IM 

MltartS'  Ta'.av la‘i'»n  1  rodua*!'  n 
*aa|intt|iiaa  Apr  14 


II 

44 

IR 

111 

94 


Wrt-ji  A  «•  Mlonar  aata.  torn  ^or  f-  r-  ad- 

Hir  .  (tttiad  *u*^«  Auf  14 

Naiiwtrih.  Karl  T*'»ar  rarrtar  alarm 
.TAW)  Nov  111 

'.aat-n  Arr>>il.l  Mr.^ad  ban  I  taiavlatnn 

•  j-.aia  M.,v  10! 

'  at«o  Arnold,  ff'a*.!  t»inad  bi"a!  I'and 

fatt  aU.ii  l>t..-«t..r  tTAU  t  Kah  111 


I  It  r  i*hlllt*  T  Mltab.ind  p<>war  ra- 
•  ••  t«  «  1  r  A  I  Auff  l'« 


'  ..t*»f»ia  y  'A'  it^Pt'irad  maatar 

•  '  atof  for  I'tuKt.  hannat  romniunt- 

,1  1.  I*aa  lot 

I  .  <  t.  I*  It  \t-f  Itf^ka  at  Mtnl'a  atr 

•t  Juna  41 


I'aar.  C  H  .  Jr  .  Ki.omaiiacy.  la  Luisar 
taal  oar  liator  ■  ■  July  14 

I'arron,  Hobart  It  ,  .'^bapa  rat  orJing  w  th 

ratiO'tnoduUtad  tainr  .  Nov  164 

r«.  kana.  I>  If,  IM.  aa*- -ahtfl  band-pasa 
fi'tara  . .  May  14 

iMnkarioa,  It  C'  .  Kaduc.ns  tir.waniad 
otobila  radiation  .  ...  Apr  94 

f'lyrnala.  Jr..  W*  -  .  ctrvUit  for 

photo-multiph*  ta  Kab  101 

f'opkin-Clurman.  J  H  Invipanaiva  pic* 

tura  fanrfator  Au‘k  163 

Puatnar,  K  H  .  Tt-aonir  a\a  muartaa 

Mar  94 

I'raiat.  D  H.  Naa  uhf  «.»«l5ia'.ir  tTKAi 

Kab  116 

I'bitalay.  Ir  M  I’t.  duct  t.n  aipar.an.  a 

«l*h  a  Itt-nt  1  r  rv.  aivar  .  Nov  99 


liaburn  la  ij,»  i:  .  I'jr'ain  rod  f-m  an- 
tanna  for  toa.  a  i»ct  71 

Uaniat-y.  Wa<(ar  .  Aar.ab.a  hiah-vti]t- 
a«a  to.war  a^  i/r.a  Kab  9| 

Hat!  A  (•  ,  i'.ia  tl.«  Kata  c«>untar  Ctr>  14. t 

tlKA)  Nov  r#4 

Katt;«,  Klaard.  I’ortaoia  vaitfer  tountar 
iTaW)  ...  Itac  3«4 

KaifTal  l<a.*ri«r<l.  tiarnna-ray  radiation 

monitor  May  107 

Hainarty.  J  L  Inluitrlal  braitna  t>y 
pula*  ta.  bni.|uaB  .  .  Jan  79 

Holatojt.  \  .n*'ar.l  I".  \Vilft»nn-l  aar  aa- 
parallrl  1 1  ahaf .irtnar  <TKA  *  Mily  122 

Hidaout.  V  ,  \\  idaliand  aartaa  paraila>l 
trariafonriar  .Iraian  ...  Nov  27& 

Hobarto.  .■*  .N  ,  M-asur  iiir  ftip-r  «-f 
tathoda-:ay  a- raar.a  Kab  lOl 

Korkafaliot*  >tuart  Knrtnrar  na 

tranda  In  ap<>t  ^id-tar  «t>ntrola  July  79 
Hudarfar.  MarMn.  t  i  ;ntad  iron  tota  rotla 
iTKAI  ,  Mar  i:i 

ftudi«uhia.  K  >  \  f  imra  at  .Manila  air¬ 
port  .  Juna  13 

Hu  I.<a.>i.ar  1  Mrlt.^h  Itt.aaf  a-  -1 

arator  r'lK.A*  .N'ov  111 


."’andara.  .Milton.  Mt.luUtal  1  jrht  ilanaU 
tott.atar  M|ty  ll 

Mandara.  It  "  ,  «'  ir.  iit  Jn.luv- 

trial  tftt«t\iaon  July  4* 

>.tt)da  1.  «t  A;r-  .'afr  wf;'!'  f  ttat^'  f »«  t  v; 
Sarat-nt.  I.ouiia  It  .li  .  Ta*  hor.afar  fop 
ainall  m.dora  tTA"  t  Ai  r  M* 

Sayar,  AV  H.  Jr  Ta  av.at.tn  antanna  dt- 
plaxait  Julv  74 

Sayra.  I>avld.  l.inaar  *^wrap  Kanaratinn 
ITKA  »  July  171 

Srhafar.  t'urt  s»  It.  AU)  «na  fual  iraaa 

Apr  77 

Schafar  t’urtUa  H.  l-  f*  anipl  bar  ii«  na 
air  «  oupla.t  ♦  h  -t-par  .  Mar  lOl 

8<*halnar  H  It  .  H  blar  i  f  co  .a  Mina  im 
Sohalnar.  H  It.  Hlfll.tr  If  rotla  t  irt  m 
H  tilaa  nyar,  Kurt  Itiilit-tn  nnlar  1  aa  for 

•  a|a«l»l-in  rac^Uara  lart  72 

Srblirka.  H  M  Kftt'  aficy  of  nilama'.’had 

llnaa  Juna  114 

!**  Iirn‘-lf  ♦*  H  .  Kra«|u.»nry  dl\  slon  w  Ih 
|haaa.»h!ft  OB' l.latora  Juna  111 

>  lifatnfn.  K.  \V,  I'a'  brai^mr  atrip  fvta 
dla;i  .  May  106 

{t.litaartx.  \V|!Pam.  Ilow  *0  aaiart  an* 
tanna  l(•warn  and  niaa  a  ..  ,  .  .I>ac  79 

.'•ouddar.  It  VI  t>a«.aninic  fba  Hrtdna- 
port  uhf  antanna  Nov  74 

Sa^r  n  .M-hn  \V  .  Thraa-rorru'onr-nt  maa- 
r.a-i.n»at#r  tTKAi  Jan  1«5 

Had.1>n  J  <'’arl  .*4.)uar#  wa%'a  kayina  of 
«.a  lilafora  tTKAi  Kab  !4l 

^a.l.y,  Mxrun  <'  .  Vtvm  rirault*  May  llO 

'*k-ilnik.  J  ,  Intraation  nolaa  -fadurap  fop 
radar..-.  .  8api  74 

'•b;«nn'>n  Clauda  K.  I  •avalnpnn-nta  in 
criiTir-'unlcati"n  thaorv  Ai»r  40 

*iha.»  It  K  .  Thyralrtm-rontrolla^l  ph-  *0- 
alaofrlc  umi'.ra  l»ar  74 

<tba(*ard.  AV  ti  II  (<h  raa'atanra  niaaa- 
uran  ant  fTA'A  i  ..  Mar  !14 

ShapMf'i  'i  law  rraquonry  yan- 

arator  tTAAV  .  .  flat  114 

'•t.apliar  1  N  H,  Radurlnjr  unwantad 
n;  >b<la  radiation  ....  At^r  94 

'*init  Mat  r  I'hanir  Sariaa  aiwtoffh  4i«r'i- 
•ator  iTK  A»  Auif  17* 

•tliiaaar  K  A  ,  KatlmaMnp  vbf  flald  |n- 

tanaltv  .  .  . . Julv  111 

'<nj!tlr  K  |i  .  Cotiatrurtlny  hal*.-a'  an- 
tannaa  Kab  71 

ttntlib  K  |i  .  natru'dlny  hallral  an* 

tannaa  Mav  111 

A*im»|  Kra-l**!'  k  A'  .  t'alrulatlny  uhf 
bald  'ntanalllaa  ...  tt<*t  110 

Siniih  .N  K,  Saw  Idraa  In  'talrValrtn 

•  *u  II0  doaicn  Oct  44 

-n'tb  I'T'i:  r  H  Oi'tlmum  Ci>a»  dt- 

arnatara.  rafrranca  ah»-at  .  Kah  111 


boitaa.  Aaron  S.  hratu  daf.acttuo  non- 
Itnvar  •-lamant  tTKAi  .  Auy  121 

HpitRvr.  (*  K  .  Thyratrou  control  circuits 
fur  O'er  I'O  decree  phase  ahtfl  tTKA) 

Dec  221 

Stona,  Jay  Kdun.  TUra-tow  fraquanry 
oa^iilator  ...  Jan  94 

Htruh.  Walter  J  .  Simt>Wfled  intercarnar 
aotind  Ai  -  104 

Strum.  Hetcr  l>  .  .Miaer  vryatal  cbacker 

Dec  91 

Stuatavr,  Oitnar  M.  Trana.slur  ar.'l 
flrldiator  (TKA)  ..  July  147 

Sulser.  Kaiar  t.*  .  Stable  aiac*runlc  \oit- 
aye  ranuiator  (TAAV)  Dec  142 

huUrr,  I'ater  ti.  Stable  iiiatruinent  atn- 

pltfler  iTAWi  . Mar  114 

Hulaer.  I'eter  ti  ,  Wide-ramte  r-c  oarll- 
lalt.r  \  ■  f  a 

SymoQua.  *i  W.  A'oica  oparatad  a«»i<i> 

lor  of  carr.er  systcrTia  .  .  K«b  92 


Taylor.  Albart  H  ,  Theriii.aM*r  thermo- 

•  tata  tTAAV)  .  .  ...  July  •  i 

Todd.  Alva  C..  Antanita  analva^r  .  .'•'•'pt  a* 

Turkteh.  M  G..  Kle'trontc  inapectbm  of 
artsma  cam  c  nioura  .  Oct  74 


Ttlay.  David  A  .  Automatic  moisture 
content  control  (TAlVi..  Jan  129 


A'a<  euro.  A  Ampl.flar  cue  n*  for  ra- 

rnotaa  (TAAV) . L)ec  126 

Van  Matar.  J  1« .  I’m-polntinc  uUra»"nic 
ariaryy  ...  ....  .  .  Apr  44 

A  an  a.-oyoc,  j  n*  f»-C  amplifier  with 

cross-couple  input  Feb  104 

V  sfk  :*coyoc.  J  N.  I*haaa  shift  band-{>ssa 

n.iers  May  94 

A  aroua.  J' saph  A  Slnirla-tuba  aidto 
p.issanieier  <TI-:vi  .tjet  224 

A  iltarl.  tiswa)*)  ti  Jr  Clocklnif  meteors 
tv  '  w  rA«lar  (TKA  I  Apr  120 

A  tro'ant.  Andrew,  ^.inpliflt-d  multistation 
!n*arcom  syaiem  ...  Mar  91 

A’.-lk  Jos»-ph  A  .  Mjrroaaianiic  arcltaht 
tinier  (TKA)  May  190 


VA’abl.  S  Hadu  tion  of  puSe  t  **#•  times 
for  'horan  <  TKA)  .  .  K*-b  17* 

Walker  Honald  I'n>at'ri-Tinic  unit  for 
f1uor«-s«'  rif  m'nerals  tT.AWi  Mar  164 

AValker,  llonald  t‘.  Simple  hlyh-spead 
relay  iTAW)  ..  ...  Kab  160 

AA  .»rd.  J,  Automatic  axponura  »onfrol 

May  74 

AA'^rnke.  <»  F  D-t*  ampltflrr  wKJi  croaa- 
couolad  Input  .  .  .  Fab  im 

Wath  U  C.,  Simplified  !elavj«1on  f<»r  In* 

duatry  June  70 

AVebh.  AA'ayne,  Tachometer  f<*r  small 
n.otors  (TAW)  .  .  Apr  114 

VA’ebber.  Stanley  F.  1  OOn-watt  traveling- 
wave  tube  ..  June  100 

Weimar,  I'  .  A'Idteon- photscunducrlvs 
camera  tijbaa  .  May  76 

AVhite,  I*  K  I’.  K  lomeKscyeia  hu/zar 

teat  oscillator .  .  July  94 

Whits.  H  .  A'Idao  proKtAm  rerordlnr 

Oct  99 

AVhlts.  R  E.  Kaal  aweap  circuit  Oct  107 
AVhiia.  AA’  •*  .  Tron  fimllv  May  111 

AVlanar.  AV  32 -channel  hiah  sf-aed  com- 
mu'ator  .....  ....  Nov  94 

'V  eanar  .T  .  Porrelatlon  functions  ant! 

'  ••mmuniratlon  apt  |iratt>*r.s  ...  Juna  94 
AV  it- r  M  .  tlatter  materials  for  electron 

•’jbea  .  Oct  10 

Wilson.  John  M  ,  Electronic  control  of 

home  haatins  .  Dec  l4 

IV’nKlef,  I'  VV  ,  Nibe-towar  hroadcaaf 

array  July  102 

\V  ttanliarr  H  H,  Dhototijba  controls 

r  f  wejdinjt  .  Jsn  91 

VV’ifts  1;  H  Automatic  cnntrrd  of  hiah- 
vacuurn  svstems  .....Tuns  164 

\V->rtman.  L.  A.,  .\datt  2-at>ea«l  tables 

to  S-spead  opsr.itlon  (TAW) . Dsc  174 

VV'a'hall  Taft,  t'-mi-act  •arnpllftar  for 
aircraft  teats  Nov  41 

W  I  faberr,  K  1?  Alrarays  vhf  communi* 
rat.i-na  recatvar  .  .  . . Jan  ll 


Y<  'ins.  Ohaatar  AV  ,  (la'n-band  width 
nomoirruph,  refarsr.a  shsst  Nov  114 


7»harl«  »*.  Talavlslon  synchronlilnir 
c-  nerati*r  .  Mav  92 

/u  dhnf,  H,  A\  |en-brldica  network  modi- 
n.-stnms  1TKAI  Sept  192 


lu 
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to  get  more  for  your  money 

Re -Tube  with 


1PEREX 


replacements 

for  your  rectifier  •  •  • 

regardless  of  make! 


Jfc  DFSIGN’FD  by  Fl.FC 
TRONIC  TTHF  Sp«l-^llM^  . 

m  4  libiifjlory  thjt  it  sctonJ  !•> 
none  in  the  wutlj-^nj  «ith  j 
hjikitrounJ  uf  cxptiienec  that 
rnioiTipjNtrt  the  entire  hiMi>r\ 
i<f  eli'ettonu  development 


jrr  bl'Il.T  HFTI'FR  and  uhilc  iiuivt  niakev  may 
liN'k  aliki.  there  are  hundredv  ut  little  vtruetural  de- 
M(tn  differemev  in  AMPIRl  X  tuSes  that  tumbine  to 
make  a  HIG  difference  in  vtahility  and  revivlanee  to 
thoek  or  vibration 

^  are  I.ONGER  I.ASTING  heeauve  of  ilove  elevtiual  loleiaiuev, 
eonvervativc  rJlinKs,  ri^id  meehanieal  reijuirtmenlt,  earetul  eonvtrue- 
tioo,  pluv  painvtakinjt  mvpeetion  and  tevt ...  to  awure  the  maximum 
number  of  operatinjt  hours  within  our  speufiid  ratinfts 


^  are  l.OWFR  in  COST..  .  lower  in  initial  tost  lower  in  lost  pir  operatinft  hour— 
As  thousands  of  others  already  have  done,  try  AMPIRIX  prose  it  yourself,  in 
your  et]uipment 

are  AVAII  AHI.F  for  IMMEDIATE  DI  I  IVI  RY  .  .by  leading  radio  parts 
distributors,  who  base  AMI’I.REX  tubes  /.S'  STOCK.  Vl'e  list  a  few  of  these 
establishments  that  are  prepared  to  strse  you  instantly 


AeelfO  NAOIO  COUP  AII  W«0  la-ewn  BUa  Ctiosaa  .  Itlis»i« 
w  O  BRiee  A  CO  I'M  iota  siraal  OaSUnd  Caltlaeftia 
lOMN  COSTIeOW  CO  irs  Aaa<a>  A.anu«  taaaSa  Aaa.ac 

01  aiAaiBMO  BAOtO  SiUPPeV  INC  INI  CaaiaiO''Naalia  Avanur  BaOaa  IS  Slaccac 

IRABrnfl  k  WMOeiNACI  RAOIO  .’MM  Boo  Aia.saa  Dallac  I  Taaat 

MABVIT  BAOlO  COMPANY  INC  101  Waal  11  Bttaal  Na>  YacA  III  Naia  Yaak 

A  as  MAYCB  CO  ass  Baflalaa  Btraal  Baatan  IS  MaaaarBaaatla 

BAOlO  4  ielCTBONICB  PABTB  COBP  W  IS  P'aaBaal  Aaaa.a  (  laaalaad  IS  OMa 

MIUTHf  A>f  AUDIO  CO  Il2  W*«t  flurida 

UNlTfO  RAOIO  SORRLV  fO  ^  Wf  •Mh  A«««t«*  H  «  Or*#*'' 


Tlicrc  arc  appronimaicl)  200  sundard  t>p«%  in  the  ctkinplcic 
line  of 

AMPEREX  TUBES 

Ketii(>in|(.  Transmiiiin^a  lndu>(rul.  KadiaiiiKi  Counier. 
flrt  iro-.Medical  a . .  chert'%  an  .A.MHfKfX  tube  for  stmtHt 
an>  rlnirtmk  appluacion.  !la\c  >(»u  our  lairM  laulog 
If  nt>i,  lAriie  for  ila 


E-TUBE  WITH  'MPFREx  c 

AMPEREX  ELECTRONIC  CORP. 

,ll  2S  WASHINGTON  STRffT,  BROOM  YN  1,  N  Y 

1  In  Conodo  ond  Newfoundland  ^  ^ 

(onodion  Radio  Monufoduring  (otp  Ltd  ‘ i- 

11-19  BrentdifTe  Rood,  leoside,  Toronto,  Ontario,  Conodo 


- 1*  ... 


^ How  RCA  Engineering  in  Depth 
benefits  electronic  equipment  manufacturers 


•  R(  A  in  lirftth  begins 

with  hjsic  research.  prDj'resses 
through  design  and  production,  and 
ends  with  the  field  engineering 
group,  right  at  your  doorstep. 

It  is  important  to  you  because  the 
collective  experience  of  these  en¬ 
gineering  groups  wiirks  unceasingly 
towanl  solutions  of  your  problems 
.  .  .  through  the  development  and 


application  of  improved  electron 
tubes  and  components  .  .  .  and 
through  a  personal  and  confidential 
appraisal  of  your  specific  require¬ 
ments  ami  their  translation  into 
practical,  economical  equipment. 

Vv'hen  you  deal  w  ith  K(  A,  you  arc- 
dealing  with  the  most  seasoned, 
highly  integrated,  and  extensive- 
electronics  engineering  force  in  the 


held.  the  vast  and  impressive  ex¬ 
perience  of  this  group  accounts  for 
Rf'A's  engineering  leadership  in 
the  development  of  better  tubes 
and  components  in  advance  of  the 
market. 

To  put  R(.A  r.ngineerhig  in  Depth 
to  work  for  you  .  .  .  just  phone  or 
write  R(.A,  (.ommercial  Fngineer- 
ing.  Section  l.i’R.  Harrison.  N.  |. 


RADIO  CORPORATION  of  AmERICA 
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